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Abstract
Enhancing maternal and child health comprise key Millennium Development Goals (MDGs), driving
an analysis of whether efforts to improve maternal health through quality antenatal care (ANC) is
associated with the recommended health-related care of children in Sub-Saharan Africa, where
under-five mortality is the highest.
This study examines ANC as a potential determinant of immunization and appropriate care for fever
and diarrhea in Ghanaian children. Data were pooled from the 1998, 2003, and 2008 Ghana
Demographic Health Surveys, and Andersen’s Behavioural Model provided the conceptual
framework.
Multivariate logistic regression indicated that quality ANC increases the odds of immunization and
appropriate care for children’s fever, and diarrhea. Additional determinants of children’s healthrelated care were uncovered, which included survey year, and region.
This study demonstrates a strong linkage between MDGs; initiatives to improve maternal health can
enhance children’s health-related care, which will be useful for countries with limited resources in
achieving the MDGs.

Keywords
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Chapter 1.

Introduction

The United Nation’s Millennium Development Goals (MDGs) IV and V emphasize the
need for a global partnership to improve maternal health, and child health. Explicit maternal
and child health targets include reducing the worldwide maternal mortality ratio (MMR) by 75%,
achieving universal access to reproductive health, and reducing the under-five mortality rate by
two-thirds in 20151 (See Appendix A for a complete listing of the United Nation’s MDGs with
specific targets). Interventions with evidence-based success in reducing maternal deaths involve
delivery with a skilled attendant, delivery at a health facility, and at least four antenatal care
(ANC) visits, and as such, are recommended by the World Health Organization (WHO) and other
international governing agencies as basic components of appropriate ANC.2,3 Effective strategies
to reduce child deaths involve preventative services such as the administration of a full set of
immunizations, as well as the provision of timely, low-cost treatment for the three major
childhood illnesses: diarrhea, malaria, and pneumonia, which together account for 43% of all
deaths of children under-five.4

Unfortunately, it has been predicted that by 2015, the global under-five mortality rate
will drop by only 27%,5,6 and that inadequate ANC will persist. In spite of annual success in
reducing the MMR and the under-five mortality rates in various world regions including Latin
America and Southeast Asia, the impending global failure to achieve these MDGs stem from
insufficient declines in Sub-Saharan Africa.1,5,6 In 2007, half of the world’s maternal and underfive deaths took place in Sub-Saharan Africa,1 particularly in Central and West Africa.4

Ghana is a Sub-Saharan, West African country bordering Cote d’Ivoire, Togo, Burkina
Faso, and the Gulf of Guinea. The population is approximately 25 million, with a birth rate of 28
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per 1000 people.7 Ghana has ten geographical regions, and 170 district assemblies that are each
responsible for planning, developing and implementing programs for each district.8

Ghana has implemented policy changes to reduce maternal deaths, such as the removal
of financial barriers to accessing the WHO recommended ANC services. In 1998, the
introduction of four free ANC visits to all pregnant women was implemented, and in late 20032004, a universal free delivery policy was introduced so that all women throughout Ghana were
exempt from payment for delivery in a public or private health facility under the supervision of a
skilled health professional. These interventions have contributed to progress in reducing
Ghana’s MMR.9

In 1990, Ghana’s under-five mortality rate was 120 deaths per 1000 births. Between
2004-2008, the rate dropped to 80 deaths per 1000 births.10 Despite success in lowering the
rate, Ghana ranks 45th in the world for the highest under-five mortality rate,7 and added steps
are necessary to reach the goal of a 75% reduction in child deaths. After neonatal causes, the
chief causes of death for Ghanaian children under-five are malaria, claiming 33% of all deaths,
pneumonia with 15%, and diarrhea with 12% of all under-five deaths.11 Ironically, these
conditions are not only preventable, but treatable.4 Therefore, it is extremely necessary to
bolster efforts to combat these diseases to reduce child deaths and to aid in achieving MDG IV
by the goal date. In addition, further preventing the spread of communicable diseases through
immunizations is of key importance.

Early and regular contact with the health care system is necessary for children to receive
preventative medicine in the form of immunizations. One of the top ten greatest achievements
in public health,12 immunizations are one of the most cost-effective methods of enhancing
health worldwide. Since 1974, Ghana has adopted WHO’s Expanded Programme on
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Immunization (EPI) with the goal of protecting every woman and child from vaccine-preventable
diseases of public health concern and epidemic potential.13,14 In order to prevent tuberculoisis
(TB), poliomyelitis, diphtheria, neonatal tetanus, whooping cough, hepatitis B (Hep B),
haemophilus influenza type B (HiB), and yellow fever, the EPI policy states that every Ghanaian
child should receive one dose of BCG (at birth), three doses of DPT, Hep B, and HiB (at 6, 10 and
14 weeks), four doses of OPV (at birth, 6, 10 and 14 weeks) one dose of both the measles and
yellow fever vaccines (at 9 months).15,13 Thus, every child should be fully immunized before their
first birthday.

Ghana’s immunization goals were to achieve at least 80% coverage for all vaccines, in all
170 districts by 2005,13 and in accordance with the Global Immunization Vision and Strategy
(GIVS) to vaccinate 90% of the population under-five by 2010.16 In 2008, 79% of Ghanaian
children aged 12-23 months were fully vaccinated, a marked improvement from 62% in 1998.15
Efforts in improving access and delivery of immunizations have demonstrated tangible results in
preventable disease decline; since the implementation of the measles vaccine, there have been
no deaths from the measles, and there has been no case of polio since 2003.17 However,
although close to the 80% target on a national scale, many districts within Ghana are at a farther
distance to reaching 80% coverage,18 and there is still room for improvement towards reaching
the 90% coverage goal. In addition, research has demonstrated that children who are missed by
immunizations are at a higher risk for malnutrition, morbidity, and mortality.19

When it comes to treating the leading causes of childhood morbidity and mortality in
Ghana (malaria, pneumonia, and diarrhea), it is important that caregivers identify the symptoms
of the illness, and then proceed with the recommended health-seeking behaviour. Upon
detection of a fever, the Ghana Health Service (GHS) recommends that the child receive the
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appropriate artemisinin-based combination therapy (ACT) within the first 24 hours of fever
onset to treat what may potentially be malaria.15,20 If a fever and a cough is present, acute
respiratory infection or pneumonia is a possibility, which is to be promptly diagnosed by a
health professional and treated with antibiotics.15 For diarrhea, it is recommended that parents
first attempt to treat the diarrhea at home with oral rehydration therapy (ORT), which consists
of oral rehydration salts (ORS), or the recommended home fluids (RHF) which consists of a
home-based solution of sugar and saltwater (SSS). Appropriate treatment for ill children has the
capacity to greatly reduce deaths from life-threatening diseases,21 as long as caregivers
recognize the illness, and seek the appropriate health care.

Studies have shown that families tend to establish consistent health care utilization
patterns, with members displaying similar rates of health services use.22,23 For instance, in
studies conducted in North America and Europe, a mother’s own use of health care is a
consistently strong predictor of her child’s use of health services, for both primary,22–25 and
treatment based, acute care.25,26 These findings are understandable, as a child’s use of health
services depends on the decision of the caretaker, most often the mother, to access services.

Given a worldwide focus on improving maternal health through increasing access to
quality ANC, perhaps it is then plausible that maternal health services utilization (HSU), in the
form of appropriate ANC, can affect the appropriate health-related care of children. Studies
that have assessed child health-related outcomes of various ANC components in the United
States have found that appropriate ANC visits are associated with adequate use of infant health
care services up to 9 months of age.27–29 In regards to immunizations, research conducted
globally has demonstrated an association between complete immunization and the
recommended ANC visits,28,30–39 immunization and delivery at a health facility,31,32,34,40–46 and one
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study found a significantly positive association between complete immunizations and delivery
with a skilled health provider.47 In regards to treatment based care, two studies conducted with
sub-populations in the United States have found an association between a mother’s attendance
at scheduled ANC visits and treatment based visits for sick children.25,26

However, despite extensive research investigating the determinants of immunization,
these studies have not yet analyzed how the probability of complete immunization and
appropriate care may change as the quality of ANC increases. Furthermore, none of the limited
number of studies that have analyzed the determinants of appropriate health-related care for
children with a fever,48–56 and children with diarrhea,57–67 have analyzed the ability for quality
ANC to have an effect on the utilization of children’s health services and the treatment for these
symptoms.

In a country like Ghana where country-wide initiatives to improve access to maternal
health services have been implemented, and improving child health is a top priority, it is
worthwhile to analyze whether quality ANC is related to improved immunization completion
rates, as well as appropriate care for children with a fever, and children with diarrhea. To date,
the effect of ANC on these three factors, vital to improving child health and achieving MDG IV,
has not been fully analyzed in Ghana, nor fully explored elsewhere in Sub-Saharan Africa where
child morbidity and mortality is the highest and funding can be especially limited.

Objectives

The following research project is a three part study analyzing the effect of ANC on 1)
immunization status in children aged 12-23 months, 2) receipt of appropriate care (medical HSU)
for children less than five years with a fever, and 3) receipt of appropriate care (child given ORT)
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for children less than five years with diarrhea in Ghana. As a secondary analysis, sociodemographic variables deemed relevant from the research literature which will be included in
analyses as control variables, will simultaneously be investigated for their potential as
determinants of complete immunization and appropriate health-related care for fever, and
diarrhea. Data from the 1998, 2003, and 2008 Ghana Demographic and Health Surveys
(GDHS)15,68,69 will be utilized to analyze these questions. Andersen’s Behavioural Model70,71 will
provide the conceptual framework for the study, and will serve to guide the inclusion of relevant
control variables.

Significance of Study

The following study is the first to thoroughly analyze the link between an increase in the
quality of ANC and the timely administration of immunizations, and treatment based care for
children with a fever, and with diarrhea; the symptoms that contribute most often to the deaths
of children under-five. This study is also the first in 25 years to analyze the predictors of
complete immunization in Ghana, nationwide, and the first to analyze predictors of appropriate
care for children’s fever and children’s diarrhea in Ghana. The information gained from this
study will be of use to health policy makers in Ghana and other Sub-Saharan countries, for
exposing areas to focus on to improve children’s health-related care, and the realization of MDG
IV. Lastly, an analysis of whether quality ANC, vital to the achievement of MDG V (improved
maternal health), can enhance health-related care for children under-five, will guide policy
makers as to where to divert funds to simultaneously work towards achieving multiple MDGs,
which will be especially useful to countries with limited resources.
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Chapter 2.

Literature Review

In this chapter, information is provided to justify the rationale for conducting this study,
as well as the necessary contextual information to guide the understanding of the results.
Ghana’s demographic and health information is included, as well as background information as
it pertains to ANC, childhood immunizations, fever and diarrhea. This section also provides a
review of studies with similar goals conducted in Ghana and in other developing countries, as
well as the objectives of our study, and the theory driving our hypothesis.

Ghana: Demographics
Geography
Ghana is a Sub-Saharan country, centrally located on the West African coast. Three
French speaking countries share borders with English speaking Ghana: Cote d’Ivoire to the west,
Togo to the east, and Burkina Faso to the north. The Gulf of Guinea extends along the southern
border of Ghana, forming a coastline 560 kilometres in length. See Figure 1 for a map of Ghana.
Ghana’s total land coverage is 238,537 km2, which is divided into ten geographically
based administrative regions.72 These regions, from north to south, are: Upper West, Upper
East, Northern, Brong Ahafo, Ashanti, Volta, Eastern, Western, Central, and Greater Accra.
Ghana’s capital city, Accra, is located along the coast in the Greater Accra region. The majority
of services in Ghana are concentrated around Accra and other regional capitals, with the best
infrastructure and a more educated workforce in the southern part of the country.73,74 The
northern regions of Ghana are more rural and remote, with a large density of agricultural land,
and a lesser educated population.74
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Figure 1. Map of Ghana with Regional Borders and Terrain.

Source: Adapted from Antwi-Agyei P, et al. (2012).75
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Ghana’s climate is mostly tropical, with rainfall and temperatures fluctuating in
accordance with distance from the southern coast and elevation.15 The average annual
temperature is 26°C. Generally, it is hot and humid in the southwest regions, warm and dry
along the southern coast, and hot and dry in the northern areas.7 The terrain of Ghana
corresponds with three horizontal ecological belts: sandy coastline by a coastal plain along the
southern belt, thick forests with many streams and rivers in the middle belt, and a northern belt
that is mostly savannah. The northern belt of Ghana has one lengthy rainy season, from March
until September. Elsewhere there are two rainy seasons, one from April to June, and the other
from September to November.15,76

Population
Ghana’s population is approximately 25 million.7 The average growth rate between 1984
and 2000 was 2.7%15 and it is estimated that the current growth rate is 2.4%.77 The average
fertility rate is 4.2 births/woman.10,77 Life expectancy is 64 years, with an infant mortality rate of
50/1,000 live births. The current birth rate is estimated at 27.55 per 1000 people.7 The
proportion of the population under 15 years was 41% in 2000,15 and is estimated to be 36.5% in
2011.7 Thus, although still prevalent, a youth bulge, which can be indicative of internal
challenges to peace, security, and poverty, is receding.
Approximately 51% of Ghanaians live in urban areas,7 which is an increase from 1982,
when 32% of the population lived in urban areas.15 From the 2000 census, it was estimated that
60% of the over 15 population was literate, and currently, it is estimated that 80% of Ghanaians
between the age of 15-24 are literate.10 The main religious groups in Ghana are Christians,
comprising 70% of the population, followed by Muslims with 16%. Traditional African religious
beliefs are held by 8.5% of the population.7 The largest ethnic groups are the Akan (49%), Mole-
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Dagbani (17%), Ewe (13%), and Ga/Dangme (8%),15 but there are at least 100 other smaller
ethnic groups existing in Ghana. Most ethnic groups have their own language, with English as
the official language of Ghana.

Economy
Since pre-independence, gold has remained one of Ghana’s chief exports.7 Other major
exports include cocoa, crude oil, and timber, making natural resources account for the bulk of
Ghana’s income.7,15 The most important sectors contributing to the GDP are agriculture
followed by services, and industry. Agriculture accounts for 30% of the GDP, and employs about
50% of the Ghanaian population. Services account for the majority of the GDP,7,77 and employ
30% of the labour force. The 2010 GNI per capita is (US$) 1240.77

Ghana’s 2010 GDP is estimated at US$ 32 billion, with an annual growth rate of 7.7%,
and a GDP per capita of US$ 1,325.77 This marks a major boost, as the GDP was only US$ 5 billion
in 2000 and 11 billion in 2005. It has been reported that prevailing economic hardships since
independence in 1957 have greatly improved due to initiatives such as higher prices for
minerals, national renewal campaigns, sound governance, a focus on the private sector as an
engine of growth, applications for international aid and the implementation of internationally
led poverty reduction strategies.7,78

Current Issues in Ghana
Poverty Reduction
Recent governments have put poverty reduction at the top of their policy agenda.15 In
1991/92 it was estimated that the poverty incidence rate was as high as 52%. The poverty rate
has since fallen to 27% in 2008, suggesting further improvement is still necessary. Between
2000 and 2009, 30% of the population lived below the poverty line of US$ 1.25 per day.10
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Ghana applied for debt relief under the Heavily Indebted Poor Country (HIPC) program
in 2001, the Multilateral Debt Relief Initiative in 2006, and a three-year Poverty Reduction and
Growth Facility plan with the International Monetary Fund (IMF) in 2009, with the goals of
improving macroeconomic stability, private sector competitiveness, good governance, etc.7 The
Ghana Poverty Reduction Strategy l (GPRS l), in effect from 2002 to 2006, and the GPRS ll, in
effect from 2006 to 2009, both provided a framework for using resources to enhance economic
growth and reduce poverty.13 All of these internationally aided development schemes have
strategies embedded in their design towards achievement of the Millennium Development
Goals (MDGs) as indicators of poverty reduction.

Millennium Development Goals
The United Nation’s MDGs, formulated in New York in 2000, outline eight ambitious
indicators of extreme poverty to be eradicated by the year 2015.79 Broadly, these goals are to I)
end poverty and hunger, II) achieve universal education, III) promote gender equality, IV)
improve child health, V) improve maternal health, VI) combat HIV/AIDS and other
communicable diseases, VII) ensure environmental sustainability, and VIII) develop a global
partnership for development (See Appendix A for a listing of the MDGs with specific sub-targets).

The health-related MDGs (MDG IV, V, and VI) focus on eradicating communicable
diseases, as well as the promotion of maternal and child health, which directly relate to the
main contributors of death in low-income countries. The top ten causes of death in low-income
countries are lower respiratory infections, followed by diarrheal diseases, HIV/AIDS, heart
disease, malaria, stroke & other cerebrovascular disease, tuberculosis, premature and low birth
weight, birth asphyxia and birth trauma, and neonatal infections.80
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Ghana signed the MDG Declaration at the establishment of the goals in 2000, and have
since used these goals to guide country development policies with the MDGs as Ghana’s
minimum set of socio-economic development objectives.81

Health in Ghana and the Millennium Development Goals
The goal of the health sector in Ghana is to provide comprehensive and accessible
health services to improve the health status of all people living in Ghana, with a focus on
primary health care at the regional, district, and sub-district levels.82,83 Currently, Ghanaian life
expectancy is estimated at 64 years.77 In 2009, the total health spending per capita was US$ 122,
a figure relatively high in comparison to other poorer African nations, and the total expenditure
on health was 8% of the GDP.84 This is a marked improvement from the time of Ghana’s
financial crisis, as between 1998 and 2000, the total health expenditure per capita fell from US$
17 to US $11.85

Health care in Ghana is delivered through four systems: the public sector, private-forprofit, private-not-for-profit and traditional medicine systems. The public sector is spearheaded
by the Ministry of Health (MOH), and the Ghana Health Service (GHS). The MOH develops
Ghana’s health policies and provides health care funding, and the GHS implements the policies,
develops program recommendations, and distributes resources to the regional, district, subdistrict, and community health care levels.82,83 Each of the ten regions are subdivided into 110
decentralized districts, and further into 770 sub-districts, with each sub-district serving a
population of 20 - 50,000 people.15,83 The districts are responsible for planning and
implementing programs, as well as equitably allocating funds for the sub-district and community
level delivery systems within each district.
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Private health care providers are either private religious or private non-religious.
Religious providers comprise the majority of private health care, with the Christian Health
Association of Ghana (CHAG) providing over 40% of Ghana’s total health care services.86,87 The
CHAG receives 32% of its funding from the Government of Ghana, 63% from user fees, and 5%
from donations, and is predominately located in rural/underserved areas with the aims of
reaching the marginalized and extremely poor.87

Traditional medicine is delivered through traditional healers, alternative medicine
practitioners and faith-based healers. It requires an out of pocket payment, and remains the
main health care option for those without health insurance.88

Basic health care at all public and accredited private institutions is covered through
insurance schemes regulated by the National Health Insurance Scheme (NHIS), which was
launched in December of 2004.89 Services covered include health care for opportunistic illnesses
like diarrhea and tuberculosis, maternity care (prenatal, delivery, and post-partum), as well as a
number of specialized services. Before the NHIS, a “cash and carry” system was in place,
requiring Ghanaians to pay for health services out of pocket. Under the cash and carry policy,
children under-five were nonetheless exempt from payment for medical care, which included
emergency care and immunizations. All residents in Ghana can join the insurance scheme by
paying an out of pocket, one-time premium that ranges from GH ¢7.2 to GH ¢48.00 (US$ 3.80 25.35), as determined on an individual basis by the governing board of the scheme.89 Various
groups are exempt from paying a premium including expectant mothers, and indigents.89
Children under 18 are also exempt from paying a premium if both parents are enrolled with the
NHIS and have both paid premiums, yet are still required to pay fees for card processing and
coverage renewals.
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The NHIS website lists that almost 70% of the Ghanaian population is registered with
the NHIS, with approximately 50% of the total registered population under 18 years of age.
Thus, many Ghanaians are without NHIS coverage and must access care through the cash and
carry system. However, the cash and carry system still provides free medical care for those 70
years and up, free ANC, and exempted medical care for children less than five years of age,
which includes immunization services under the Expanded Program of Immunization (EPI). Free
medical services for children under-five was put in place in 1997.90

Ghana’s health policy initiatives have focused on the MDG goals. For example, the first
and second installments of the 5-Year Program of Work (5YPOW) (1997-2001, 2002-2006) led by
the MOH, set policies to significantly reduce infant, child, and maternal mortality rates, control
the risk factors for major communicable diseases, increase access to health services in rural
areas, and strengthen the delivery of public health services.13,91 In addition, in 2001, the MOH
adopted the UNICEF supported Accelerated Child Survival and Development (ACSD) programme,
which aims to reduce child mortality through integrating the coordination, quality, and
accessibility of three existing child survival interventions within community outreach programs
and at health facilities.92,93 These three programs are the Expanded Programme of
Immunization (EPI) to increase immunization uptake, the Integrated Management of Childhood
Illness (IMCI), which endorses anti-malarial administration, insecticide treated nets (ITNS) to
prevent malaria transmission, oral rehydration therapy (ORT) to treat diarrhea, and exclusive
breastfeeding, and enhanced ANC services to promote maternal-child health care during
pregnancy. However, despite these efforts, Ghana’s progress in attaining the health-related
MDGs: MDG IV (improved child health), and MDG V, (improved maternal health), are predicted
to fall-short by the goal date.94

15

MDG V: Maternal Health and Antenatal Care
MDG V and Maternal Health in Ghana
Millennium Development Goal V is to reduce the global 1990 maternal mortality ratio
(MMR) by 75% by 2015, and to achieve universal access to reproductive health.79 In 1990,
Ghana’s MMR was estimated at 630 deaths per 100,000 births, and in 2008, the MMR was 350
deaths per 100,000 births. Hence, while progress has been demonstrated, substantial
improvements are necessary to achieve MDG V by the goal date.7,10,95

Ghana has put in place a number of interventions to reduce maternal deaths, which
have attributed towards progress in reducing the country’s MMR.9 In 1987, Ghana began
investing in maternal health with the adoption of WHO and other UN agencies’ Safe
Motherhood Initiative. In 1998, financial barriers to accessing quality ANC were reduced, first
with the introduction of free ANC to all pregnant women, and with the implementation of a
universal free delivery policy in late 2003-2004. The free delivery policy exempted all women
throughout Ghana from payment for delivery in a health facility under the supervision of a
skilled health professional. These policy changes promote increased use of quality ANC services,
and adheres to guidelines set by WHO and other international agencies of evidence based
interventions that can improve maternal-based health.

Appropriate Antenatal Care: Definition
Antenatal care (ANC) includes obstetric services commencing from conception, to
delivery and post-partum care. International guidelines for the appropriate care of women and
newborns during this time period are that 1) all women have at least four appropriately spaced
ANC visits under the supervision of an accredited and skilled health care provider,2 2) women
deliver in a health facility,3 and 3) a skilled health care provider assist in the delivery.

16

A skilled health care provider is an accredited doctor, nurse, or midwife who has been
trained in handling normal pregnancies, childbirth, and maternal health during the immediate
postnatal period, and is skilled at identifying, managing, and referring complications in women
and newborns.3 Research has demonstrated that lower MMRs are observed in countries where
a high proportion of deliveries are assisted by skilled health care providers.3,96,97 In fact, the
intrapartum period is considered a critical period as the majority of pregnancy complications
that lead to mortality occur during labour and delivery, and cannot always be predicted.73
Therefore, since facilities have the medicines, necessary equipment, and staff to manage
complications during delivery, it is important that women deliver in a health facility.3,98,99

When it comes to ANC visits, evidence of its affect on maternal outcomes are varied:
some studies show that an adequate number of ANC visits is correlated with a lower MMR,100
whereas others do not.101 However, there have been linkages to ANC visits and infant health
outcomes in terms of increased mean birth weight and gestational age, with decreased neonatal
mortality.37,101,102 A lower incidence of neonatal deaths have been observed for mothers who
attended the minimally recommended ANC visits, delivered with a skilled provider, and
delivered in a health facility independently.103 In addition, studies have also shown that less
than adequate ANC visits during pregnancy, births outside of health facilities, and the use of
untrained birth attendants are independently linked to the non-utilization of postnatal
care,37,104,105 indicative that inadequate ANC is associated with inadequate child health services
utilization during the post-partum period. This raises the possibility that perhaps there is link
with ANC and the use of child health services later on in childhood.
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Maternal HSU as a Predictor of Her Child’s Use of Health Services
Studies have shown that families act as a unit in the determination of health services
use;106 families tend to establish consistent health care utilization patterns, and family members
display similar rates of health services use.22,23 In studies conducted in North America and
Europe, maternal HSU is a consistently strong predictor of increased children’s HSU in terms of
the overall volume of health services use for children ages 5-11,25,107,108 as well as specifically for
primary health services use,22–25 mental health services use,25 and emergency department
use.25,26 Illness status of a child is also a strong predictor of HSU yet is estimated to account for
only about 1/6th of the variance in a child’s use of health services.24,107 Together, these findings
are not surprising, as, unlike adults, a child’s use of health services depends largely on the
decision of their caretaker, most often the mother, to access health services.
Children’s health utilization patterns are established early in life,109,110 and are
predominately consistent over time, in that children’s past use predicts future use,107 and low
users of health services tend to remain low users, and vice versa.111,112 Therefore, since
inadequate ANC components are associated with inadequate health care use for children in the
post-partum period,37,104,105 it is worthwhile to investigate whether maternal HSU in the form of
appropriate ANC exhibits a relationship with appropriate children’s health services utilization
beyond infancy, especially in a world region like Sub-Saharan Africa where child mortality is
especially high, and resource spending is particularly limited.

Research Analyzing the Link between Quality ANC and Children’s Health-Related Care
A few studies have directly analyzed the effect of ANC attendance on children’s health
services utilization, which have all been conducted in the United States. One of the landmark
studies was conducted by Butz et al. in 1993, and focused on the relationship between ANC
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visits and subsequent children’s health care use.27 The authors used a case-control design to
study the differences in infant health care use between two groups: 62 cases who received the
appropriate number of ANC visits (at least four), and 86 matched controls. Interview and a
review of medical records were used to ascertain maternal health and socio-demographic
factors. Results from a multivariate logistic regression indicated that adequate use of infant
health care (as defined as three or more health supervision visits by nine months of age), was
less likely if mothers had less than four ANC visits, and was more likely amongst older mothers.
This effect was independent of education level, marital status, and the number of previous living
children. This study lends support to the possibility that bolstering ANC visit utilization may
directly impact child health services utilization and hence, would yield better child health
outcomes.

In a prospective cohort study published in 1998, Kogan et al. built upon the findings of
Butz et al.27 by analyzing the association between the adequacy of ANC visits and the amount of
subsequent preventative pediatric care use beyond nine months of age, up to age three.28 Using
the National Maternal and Infant Health Survey (NMIHS), Kogan et al. interviewed a sample of
8285 women across the U.S. who had a live birth in 1988, and three years later, counted the
number of well-child visits the women accessed via the NMIHS’ Longitudinal Follow up. In a
weighted multiple linear regression with variables such as health insurance, the content during
the ANC visits, whether the child was wanted, sites of ANC visits, and pregnancy risk
characteristics controlled for, the authors found that an intensive or adequate number of ANC
visits was associated with an extra one-half well-child visits. Other factors significantly
correlated with this outcome were increased income, and parity, in that well-child visits
decreased as the number of siblings increased. Although Kogan et al. did not explicitly define the
cut-points that would clearly define the level of adequate ANC visits, other studies have similarly
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shown an association between increased ANC visits and preventative well-child visits in the first
year of life, up to three years of age.29,37,113

Other studies have examined the link between maternal ANC and children’s
immunization. In a prospective cohort study published in 1994 by Bates et al. risk factors for
under-immunization in 464 newborn infants were evaluated from interviews conducted 24-72
hours post-partum, and again 9-12 months later.36 Multivariable logistic regression indicated
that adequate ANC visits was the only factor significantly associated with all three outcomes:
initiation of immunizations by three months, completion of immunizations by seven months,
and completion of immunizations by seven months among those who had initiated
immunization by three months. Other American studies conducted prospectively,
retrospectively, and through cross-sectional methods have also shown a relationship between
adequacy and number of ANC visits during pregnancy, and the complete immunization of
children.28,37–39

While the aforementioned studies have demonstrated an association between
increased ANC visits and complete immunization in the United States, fewer studies have
progressed beyond preventative medicine to directly analyze the association between quality
ANC components, and receipt of appropriate treatment for morbid children. In a retrospective,
cohort-control study by Donovan et al.,114 268 women with at least two ANC visits were
compared to 1113 women with no or one ANC visit, on emergency department use for infants
up to three months of age. Multivariable logistic regression indicated that mothers with less
than two ANC visits were less likely to seek care at an emergency department for their infants.
Less emergency department use was also associated with increased distance to the emergency
department, no health insurance, and a younger maternal age.
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Another study conducted by York et al.37 analyzed the association between the level of
ANC visits on acute, non-scheduled care visits, for 297 ill one-year olds. Analysis of Co-variance
indicated that women who had no ANC visits had fewer acute-care visits than children whose
mothers received adequate, intermediate, or inadequate ANC visits. This effect was
independent of maternal factors such as parity and maternal education.

As a consequence, there appears to be strong evidentiary weight that appropriate ANC
visits yields increased immunizations and emergency department visits for children up to one
year of age. However, as these studies are all conducted in the United States, they do not take
into account other components of quality ANC that may affect children’s HSU in developing
countries, where child deaths are the highest. Antenatal Care components advocated by
international governing bodies, such as delivery at a health facility, and delivery assisted by a
skilled provider, show more variation in developing countries, and need be evaluated for their
potential affect on children’s HSU. Additionally, whether ANC can affect receipt of appropriate
care for morbid children, further downstream in a child’s life, should be analyzed.

Since Ghana has implemented a number of viable initiatives to achieve MDG V by
increasing access to quality ANC, it is worthwhile to analyze the effect of ANC on the
appropriate preventative and treatment based care for children, especially considering
decreasing child mortality comprises MDG IV and the majority of child deaths occur in SubSaharan Africa.

MDG IV and Child Health in Ghana
Millennium Development Goal IV is to reduce the 1990 under-five mortality rate by twothirds in 2015.79 Currently, Ghana ranks 45th in the world for the highest under-five mortality
rate.7 In 2008, it was reported that 80/1000 live births, or 1 in 12 children die before the age of
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five.15 This rate is an improvement, as in 1990, Ghana’s under-five mortality rate was 120
deaths/1000 births.10 Hence, like the MMR, in spite of progress since 1990, considerable efforts
must be made to achieve MDG IV by the goal date.7,10,95

After neonatal causes, the chief causes of death in Ghanaian children under-five are
directly preventable and treatable. These main causes of death are malaria, claiming 33% of
under-five deaths, pneumonia with 15%, and diarrhea with 12% of all under-five deaths.11
Understanding these diseases as they relate to the health-related care of children is important
for reducing a vast majority of childhood deaths, as well as achieving MDG IV and part of MDG
VI, which focuses on reversing the incidence of major communicable diseases. In addition,
preventing childhood deaths through an ongoing national commitment to fully immunizing
children from vaccine-preventable diseases is imperative for the achievement of MDG IV.115

Immunization
The Importance of Vaccination
The ‘epidemiological transition’ occurred during the mid-twentieth century, when the
leading cause of death in industrialized nations moved from infectious and parasitic diseases
towards chronic and degenerative diseases. Accordingly, the advent of immunization is
considered one of the 20th century’s greatest public health achievements.116 The 21st century’s
greatest public health achievement is the expansion of vaccination coverage onto a global
scale.12 However, the epidemiological transition is yet to occur in lower income nations, where
communicable diseases are still the leading cause of death.80

Immunization campaigns have demonstrated proven effectiveness in reducing deaths
and controlling infectious diseases. Most notably, WHO’s immunization campaign in the 1960s
led to the eradication of small pox in 1977, a disease that infected 50 million people each year in
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the early 1950s.117,118 Substantial gains have also been made in response to WHO efforts to
eradicate polio.12,115

The measles, diphtheria-tetanus-pertussis (DTP), and polio vaccines have together
averted a total of 2.5 million deaths among children under-five each year.12,119 The measles
vaccine alone has led to a 78% decline in measles mortality between 2000 and 2008, averting an
estimated 12.7 million deaths. The expanded use of the Haemophilus influenzae type B (HiB)
vaccine, from 62 countries to 161 countries between 2000 and 2009, has been responsible for
preventing 130,000 pneumonia and meningitis deaths per year in children under-five.12 Thus,
immunization is a proven tool for controlling and eliminating life-threatening infectious
diseases, and preventing childhood deaths.119

Immunization is also considered one of the most cost-effective ways to advance health
worldwide.12 In Jamison et al. (2008), Brenzel et al. demonstrate that in Sub-Saharan Africa, the
cost per each fully immunized child, in accordance with the full schedule of immunizations to be
considered fully vaccinated by WHO, is US$ 14.21 (in 2001 dollars).120 Furthermore, it is
estimated that the cost per each disability adjusted life year (DALY) averted is a mere $7.

In spite of the proven benefits of immunization, vaccine preventable diseases are the
most common cause of childhood death globally, as inadequate vaccination coverage persists.
Although annually over 100 million children receive a full range of immunizations before their 1st
birthday, it is estimated that 24 million children do not receive any vaccinations.115
Furthermore, it is estimated that each year, 2 million children, mostly from developing nations,
die from vaccine-preventable diseases. It is reasoned that these deaths would be prevented if
countries increased national vaccination coverage to 90% of their population. In order to target
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populations with vaccination levels less than 90%, it is necessary to identify the barriers to
accessing full immunization coverage in these countries.

International Strategies to Increase Immunizations
As a response to worldwide gaps in immunization coverage, WHO and UNICEF
developed the Expanded Programme on Immunization (EPI) in 1974.119 The EPI has set explicit
guidelines for immunization service delivery so that national authorities can successfully manage
immunization services in their own countries. The overall goal of the EPI is to deliver life-saving
vaccines to children all over the world. At its inception, the programme promoted the
worldwide administration of six-vaccine preventable diseases: diphtheria, whooping cough,
tetanus, measles, poliomyelitis and tuberculosis (TB). Currently, many countries have added two
more vaccine-preventable diseases to the schedule, hepatitis B (Hep B) and Haemophilus
influenzae type b (Hib) The EPI’s initial goal was to immunize 80% of the world’s children in
1990.121 The success of the EPI is measured in the level of vaccine coverage for children aged 1223 months.

A second worldwide immunization strategy, the Global Immunization Vision and
Strategy (GIVS), was created by WHO and UNICEF in 2000. The GIVS expanded upon the goals of
the EPI, by aiming vaccinate at least 90% of the world’s children by 2010, with an immunization
coverage of at least 80% in each district of every member country.16 This programme also built
upon the EPI by focusing on equity in the access of vaccines, specifically by targeting the areas
where most child deaths occur: in the poorest and most underserved areas.115 Furthermore, the
GIVS explicitly outlines the steps a community needs to adopt to attain the MDG mortality
reduction targets through increased immunization. These steps include: 1) protecting more
people, 2) introducing new vaccines and technologies into the community, 3) integrating
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immunization with other components in the health care system to maximize immunizations, and
4) increasing global interdependence in immunization to guarantee equitable access. This
programme receives financial support from the GAVI Alliance etc., and has aided in immunizing
over 100 million children in recent years.

Immunization in Ghana
In 1978, Ghana adopted the EPI, and implemented the program through a set of
periodic mass immunizations.122 In 1991, the program was modified so that routine, static
immunization services become primary, and outreach immunization campaigns targeted at
vaccinating those left behind from the static service became a supplementary component.122
Today, the goal of the EPI in Ghana is to protect all children and pregnant women living in Ghana
against vaccine preventable diseases.123 The vaccines offered to children and pregnant women
protect against nine diseases: TB, poliomyelitis, diphtheria, neonatal tetanus, whooping cough,
hepatitis B, haemophilus influenza type B, measles and yellow fever. In 2012, Ghana became
the first country to introduce a vaccine for rota-virus and a pneumococcal vaccine into the
national immunization programme. These new vaccines are intended to reduce child deaths
from diarrhea and pneumonia. Although the yellow fever, rota-virus and pneumococcal vaccines
are recommended as a component of the EPI in Ghana, they are not part of the standard EPI
vaccines recommended by WHO and UNICEF.15 See Table 1 for Ghana’s immunization schedule.

Immunization Services Structure in Ghana
The services offered through the EPI are decentralized to the district level where the
operational activities are provided by District Health Management Teams, health providing
institutions (public, private, and NGOs), and the Sub District Health Teams.13 Routine
immunizations are delivered through the ‘Reaching Every District” (RED) approach in all 110
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Table 1. Ghana’s Immunization Schedule.
Vaccine
Vaccines Necessary for Complete Immunization
BCG (Bacille Calmette-Guérin for TB)
DPT (Diptheria, Pertussis, Tetanus)
Hep B
HiB (Influenza Type B)
OPV (Oral Polio vaccine)
Measles
Additional Vaccinations
Yellow Fever
Rotavirus
Pneumococcal vaccine

Schedule
Birth
6, 10, 14 weeks
6, 10, 14 weeks
6, 10, 14 weeks
Birth, 6, 10, 14 weeks
9 months
9 months
2, 4, 6 months
2, 4, 6, 12-15 months

Source: World Health Organization Ghana. A Profile on Ghana’s Expanded Programme on
Immunization in Ghana. 2009.13
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districts in Ghana.78 These services are offered daily at health facilities and hospitals. The
outreach services extend to remote areas, catchment locations, as well as temporary
immunization posts coined mini-mass “mop-up” services which are occasionally offered in
selected areas to catch defaulters and children missed in routine services. Lastly, there are also
national immunization campaigns, supplementary to routine immunization, intended to reach a
large population at once, to create widespread immunity. Delivery of the immunization
program components is conducted by Sub District health teams consisting of community health
nurses, disease control officers, field technicians, public health nurses, and midwives.13 Vaccine
management, logistics, surveillance of vaccine preventable infections, and advocacy and social
mobilization, are also part of the immunization health system in Ghana.78 The Sub Districts
receive funds to run all components of EPI delivery through the district Budget Management
Centres, which have received funds from the GHS for all operations in that district.

Funding and Cost to the Individual
The EPI in Ghana is largely funded by WHO and other development partners, through
the ‘common basket’; which refers to pooled sources of International aid.13,119 In 2000, it was
estimated that the program cost US $4 million, with about 80% paid for by development groups.
For pregnant Ghanaian women and children, immunizations are given at no cost, regardless of
NHIS membership.

Children Immunized in Ghana
According to the Ghana Demographic and Health Survey (GDHS) of 2008, 79% of
Ghanaian children aged 12-23 months were fully immunized at the time of the survey.15 Only
1% of children received no vaccinations, and 70% of children between 12-23 months were fully
vaccinated at the intended schedule of 12 months of age. Over the years, the GDHS has
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demonstrated an improvement in vaccination coverage in Ghana: in 1988, only 47% of children
aged 12-23 months were fully immunized followed by 55% in 1993, 62% in 1998, and 69% in
2003 (See Table 2).15,68,69

While such figures demonstrate a steady increase in the percentage of children fully
vaccinated by 12-23 months, there is room for improvement. As demonstrated from Table 2,
within all three exemplified surveys, receipt of the third dose of DPT/Hib/Heb B, and OPV falls
significantly from the percentage of children who received the first dose of these vaccines, with
the most substantial drop outs occurring from receipt of the second dose and third dose of
these vaccines. This indicates that a number of children begin to receive vaccinations, but fail to
follow through to completion. However, while these drop-out rates appear large, considerable
improvement is apparent from previous surveys. From 2008 GDHS data, the drop-out rate for
DPT1-DPT3 was 9.2%, and 10.8% for OPV1-OPV3, whereas in the 1998 GDHS, the drop-out rate
for DPT1-DPT3 was 19%, and 22% for OPV1-OPV3.

As demonstrated from the GDHS, the percentage of children fully immunized at 12-23
months is improving. Yet, there are still gaps in coverage, and strides to be made before 90% of
all children are vaccinated in Ghana, in alignment with the goal of GIVS. To further narrow the
gap, it is necessary to identify the determinants of full immunization, and the risk factors of
incomplete immunization of children aged 12-23 months. Research has demonstrated that
children who are missed by immunizations are at a higher risk for being underweight, having
recurrent diarrhea, and having a history of infant and under-five mortality in their families.124 By
pinpointing sub-groups of children who are at risk for incomplete immunizations, as well as the
determinants of complete immunization, vaccination programmes can better target, understand
the resources Ghana has implemented towards increasing access to quality ANC, determining
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Table 2. Distribution of Vaccinated Ghanaian Children Aged 12-23 Months (1998-2008).

BCG
DPT/Hep B/Hib 1
DPT/Hep B/Hib 2
DPT/Hep B/Hib 3
OPV1
OPV2
OPV3
Measles
No Vaccinations
Incomplete Vaccinations
Fully Vaccinated by 12 mos.
Fully Vaccinated by 23 mos.

1998
87.8%
89.4%
82.7%
72.2%
91.7%
85.8%
71.6%
72.6%
7.1%
38.0%
50.5%
62.0%

Children Vaccinated (%)
2003
91.1%
90.8%
86.5%
79.5%
93.0%
88.7%
79.2%
83.2%
6.1%
30.6%
58.0%
69.4%

2008
95.6%
98.0%
95.5%
88.8%
97.2%
94.3%
86.4%
90.2%
1.0%
21%
69.8%
79.0%

Source: Adapted from the Ghana Diagnostic and Health Survey Reports 199868, 200369, and
2008.15
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and promote the factors related to the full immunization of children. Furthermore, considering
whether appropriate ANC is related to increased immunization uptake in Ghana is essential for
understanding whether resources directed towards maternal health and MDG V can indirectly
promote children’s preventative health and MDG V. This information may be of use to other
Sub-Saharan countries, where immunization rates are even lower, and child and maternal
related deaths are the highest.

Immunization: Research
There have been a number of studies that have pinpointed the determinants of
children’s complete immunization, in Ghana, and the rest of the world. This section will provide
an overview of research that has included ANC components in their models when assessing the
determinants of immunization uptake, as well as literature demonstrating other predictors of
immunization status in Ghana, Africa, and other developing countries.

Predictors of Immunization Status in Ghana
Seven studies were found that investigated factors relating to immunization uptake in
Ghana, with two studies including a component of quality ANC. The most comprehensive study
was published by Matthews and Diamond in 1997.74 Using Ghana DHS data from 1988,
Matthews and Diamond identified the determinants of immunization uptake in a nationally
representative sample of 3690 Ghanaian children under-five. Logistic regression indicated that
the type of care provider during the ANC visits was a significant determinant of complete
immunization, as mothers who saw a trained doctor or nurse had a greater odds of having fully
immunized children as compared to mothers who saw a traditional birth attendant or no one.
The other factors that were associated with increased odds of complete immunization were
greater maternal education, not being from the Volta region, residing in a rural residence, and a
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white collar paternal occupation. The co-variates in the model that yielded no significant effect
were birth order, the sex of the child, mother’s age, mother’s childhood place of residence,
mother’s literacy, radio listening, mother’s marital status, paternal education, paternal literacy,
or the occurrence of past sibling death.

Matthews and Diamond’s study is essential for understanding immunization uptake in
Ghana, as it is currently the only one that provides a country-wide analysis of immunization
uptake in the country. However, because the study utilized data from 1988, almost 25 years
ago, it is necessary to provide newer estimates of the determinants of immunization uptake,
based on current data. In fact, the ANC related factor incorporated in analysis, the type of ANC
provider during the ANC visits, while predictive of immunization uptake at the time, is no longer
relevant. In 2008, results from the Ghana DHS Report revealed that 95% of mothers now
receive their ANC visits from a health professional, with only 4% not attending any ANC visits.15
Therefore, while ANC visits being attended by a health professional is now primarily uniform in
the country, it nonetheless demonstrates that perhaps ANC visits, at least, may be a
determinant of increased immunization uptake, and other quality ANC components that
exemplify variation may pose as a determinant of immunization uptake. Other predictors not
included in the model, such as marital status, wealth, religion, ethnicity, etc., may also affect
immunization status, and together would yield a more nuanced understanding of the
determinants of immunization status.

The other study conducted in Ghana that included ANC factors in their design was
published by Singh et al. in 2012.18 Unlike Matthews and Diamonds nationally representative
study, this study involved 300 mother-child pairs from the Bosomtwe District in the Ashanti
region, and the ANC related factor incorporated in their model was “place of delivery.” From a
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Chi square analysis of age appropriate complete vaccination from questionnaires, place of
delivery was not found to be associated with complete immunizations, and lower wealth and a
higher cost of immunization services, listed as having to pay for durables such as syringes,
stationary, and needles, were risk factors for incomplete vaccinations. However, place of
delivery was not explicitly defined, nor were univariates provided for this variable, making it
hard to determine how the authors categorized and compared place of delivery, or whether the
place of delivery was heterogeneously distributed within the sample. Also, there were major
flaws in the sampling method, as mothers were sampled from either an ANC clinic or from
immunization sites. This convenience sample is particularly problematic as not only are these
respondents already accessing the health care system, they are already accessing ANC care, and
immunizations. Therefore, this study is likely biased and does not convey the true effect of
place of delivery on immunization uptake in Ghana or the community at large.

The other studies that analyzed determinants of immunization status in Ghana did not
incorporate ANC-related factors in their models, and focused on either rural or urban areas.
Browne et al. conducted a study in a very urban-sub area, in the most densely populated submetro in Kumasi, Ghana.125 Through qualitative analysis, the researchers found that the cost of
immunization cards, and the poor attitudes of the health staff were barriers to routine EPI
involvement, and that mothers’ from the peri-urban area preferred outreach programs, not only
because they are closer to home, but because they deter having to go to the main polyclinic
where there are better-dressed mothers.

From a quantitative analysis using survey data collected from 235 mother-child pairs,
Browne et al. provided cross-tabulations which suggested that increased education, Ghanaian
descent, and the use of radio and TV as a source of information, may be related to full
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immunization uptake. However, weaknesses of the study included a lack of clear case
definitions, and a failure to conduct tests for significance.

The second latest study to analyze immunization status in Ghana’s rural areas was
published in 1997 by Bosu et al.126 These researchers utilized a quantitative and qualitative
methodology to analyze the factors related to immunization session attendance from a sample
of 380 mothers of children less than two years who resided in rural sub-districts in Ghana’s
Central region. With a sound sampling methodology, and a cross-tabulation analysis generated
from questionnaire data, the authors found that greater attendance to immunization sessions
occurred amongst mothers with adequate knowledge of immunizations and immunizable
diseases, and that financial difficulties posed the greatest deterrence to immunization session
attendance. The qualitative component of the study revealed that barriers to accessing
immunization sessions were the high cost of service charges, and a lack of suitable venues.
Like Browne et al.’s study,125 Bosu et al.’s126 did not provide tests for significance, and
hence does not provide solid evidence of the factors related to immunization attendance in
Ghana. This study is also weak for including only a small number of the variables that could
impact immunization status, with a seemingly arbitrary inclusion protocol. The use of a health
utilization model as a conceptual framework to systematically account for the various factors
that could affect immunization uptake would have added more rigor to this study.

The remaining three studies to analyze immunization in Ghana`s rural communities
were all conducted by Brugha and Kevany.127–129 These studies extracted data from three rural
towns that represent the various types of immunization services, community demographics,
involvement and incentives seen in Ghana`s rural communities. In town 1, community members
had an active role in running immunization services once a month, and charged mothers a fixed
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rate for services while also providing exemption from that day`s obligatory community labour as
an incentive. This town also offered ANC and children`s curative health services, which were not
offered in the other towns. Town 2 had residents with the same demographic characteristics as
town 1, more regular immunization hours, yet a lack of community involvement, as well as
common negative perceptions towards health workers. The residents of town 3 were notably
wealthier, more literate, had a lower parity and accessed child health services more frequently,
yet like town 2, did not offer the additional antenatal and child`s treatment services offered in
town 1. Structured interviews collected from parents of 294 children enabled researchers to
analyze the predictors of immunization status, with a special focus on community factors in a
best fit multiple logistic regression model.

Results indicated that by one year of age, determinants of complete immunization were
the town of residence, as children from town 1 were more likely to receive full immunizations
than children from the wealthier town 3, and children from town 2, with similar demographics
to town 1, were the least likely to receive full immunizations. Other significant factors were
parity, as children with less than 5 siblings were more likely to be vaccinated than children with
more siblings, mothers who could speak English (as a proxy for education), the child having been
treated for illness previously at the local hospital, the possession of a sewing machine (as a
proxy for wealth), the birth of the child in the current town of residence, and maternal age.

It is interesting to note that the town with the most community involvement, services to
treat children’s illnesses, and ANC services had the best immunization levels. Although
individual participation in these community-related structural factors were not assessed from
the questionnaire, the authors suggest that based on their findings, a community-based
approach with an integrated primary health care package, may be most effective in increasing
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full immunization uptake in children, more so than measures to increase clinic attendance, and
compensate for low literacy, low socio-economic status (SES), and high parity.

Two additional studies conducted by Brugha and Kevany, in the same three towns as
above, highlight the role of fathers in immunization uptake in Ghana. 128,129 In one study it was
found that if fathers were interviewed and participated in the decision to immunize a child, the
children were more likely to be fully immunized.128 Using the same analysis with the same
sample as the 1995 study,127 Brugha and Kevany,129 found the same factors to be significant
with complete immunization by one year of age, along with father`s decision in immunizing the
child combined with his ability to speak English. Thus, while it is unclear whether paternal ability
to speak English, as a proxy for paternal education, or paternal involvement in accessing health
services for children is related to children`s immunization status, it appears that paternal
characteristics are also important factors in the complete immunization of Ghanaian children.

In conclusion, the studies analyzing predictors of immunization status in Ghana have
demonstrated that the ANC related factors that affect complete immunization are the type of
provider during the ANC visits,74 and possibly access to ANC services, 127 or prior maternal health
care use.127

Thus far, studies conducted in Ghana found that the determinants of complete
immunization are: region, 74 location (urban or rural),74 father’s occupation,74 town,127 parity,127
secondary school and greater maternal education, 74 English ability (as a proxy for education),127
previous treatment of the child at the local hospital,127 wealth,127 maternal age,127 father’s
ability to speak English, (as a proxy for paternal education),48 and a paternal role in a child’s
health decision-making.48 Supply based barriers to immunization uptake involved the cost of
immunization cards,125 the poor attitudes of the health staff,125 and preference for outreach
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clinics amongst the urban poor.125 Having analyzed a representative sample of Ghana,
Matthews and Diamond’s study is the most comprehensive study, yet leaves room for an
updated analysis with current data, and a more rigorous analysis of the impact of quality ANC on
children’s immunization status in Ghana. The findings reported by Browne et al.125 and Bosu,126
yield interesting information, but do not appear to give conclusive evidence as to the predictors
of immunization uptake.

ANC and Other Predictors of Immunization in Africa
In the following section, only the strongest and most comprehensive studies to analyze
ANC and other factors related to complete immunization uptake in Africa will be summarized.
Reporting findings from studies across Africa is hoped to better understand other factors that
may be related to immunization status in Ghana, as well as the complexity of immunization
uptake in Africa as a whole.

In West Africa, studies analyzing predictors of complete immunization uptake have
largely been conducted in Nigeria, with one in The Gambia. Nigeria has an extremely high underfive mortality rate, and the lowest vaccination levels in Africa. The Nigeria DHS reported that in
2003, only 13% of children aged 12-23 months were fully vaccinated, and 23% were in
2008.130,131 It has been reported that unlike Ghana, Nigeria has more problems with health
services delivery due to an insufficient number of immunization facilities, periodic vaccine
shortages, a lack of infrastructure, and the people are less knowledgeable about immunizations,
and hold more superstitions.41,132 Of these studies, only three incorporated components related
to appropriate ANC, namely, ANC visits attended by a doctor, place of delivery, and tetanus
toxoid (TT) injections during pregnancy.

36

In a study by Antai (2010), all three listed ANC related components were analyzed in an
analysis of the effects of migration from rural to urban communities on the complete
immunization of 6029 children from 2735 mothers using Nigeria DHS data from 2003.40 A
multivariable, multi-level logistic regression model, which incorporated various sociodemographic, community, and health care utilization variables, as well as clustering effects at
the family and community level, revealed that mothers who received a TT injection during
pregnancy (which can act as a proxy for quality of, or simply attendance at ANC visits), and
mothers who delivered her child in a health facility instead of at home, were more likely to
immunize their children. Antenatal care visits with a doctor was not related to increased
immunization.

The other predictors of full immunization in Antai’s study were: not-migrating from rural
to urban areas, an older maternal age, first born birth order, a professional or technical
maternal occupation compared to mothers without jobs, and those in clerical or skilled labour
positions, and belonging to the richest wealth group.

Babalola, in 2011, published a study assessing reasons why 4442 women immunized or
did not immunize their children.41 From a logistic regression, Babalola found that delivery at a
health facility was related to a child receiving any vaccination. Since the outcome measure was
simply receipt of any vaccination instead of receipt of complete vaccination, this finding is not
surprising, as BCG and OPV vaccines require their first dose at birth, which health workers at
health facilities are likely to administer shortly after delivery. Receipt of complete vaccination
would be more useful in determining the longer-term significance of a health facility birth on
children’s HSU. Other determinants of receiving any vaccination were mother’s high knowledge
of immunizable diseases, greater media exposure, state of residence, polygynous unions, rural
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residency, and child’s age over 12 months. Paradoxically, mothers with a primary level
education were less likely to immunize her children than uneducated mothers. The qualitative
aspect also revealed that a lack of awareness, and spousal disapproval of immunization were
common reasons for non-immunization.

Babalola conducted another study that analyzed factors related to complete uptake of
DPT3, as a proxy for full immunization status, using data from a household survey collected from
parents of 1472 children aged 12-35 months from three northern Nigerian states.42 The study
was robust as it included a vast range of determinants in their model; predictors included were
based on characteristics of the child, mother’s socio-demographic characteristics, psychosocial
profiles and beliefs, as well as household characteristics. Contrary to the findings of Singh et al.
in Ghana,18 multi-level multivariable logistic regression demonstrated that a health facility birth
was a determinant of DPT3 uptake. Other predictors of DPT3 uptake were the presence of an
immunization card, mother’s age above 20 years, religion, in that Muslim children had a lower
odds of DPT3 uptake, shared decision-making power between parents, the gender of the
household head, (when a woman was the household head, children were less likely to receive all
three doses of DPT), and increased immunization ideation. Two other variables, maternal
education and wealth, had counter-intuitive associations with immunization status. Wealth did
not demonstrate a dose-response relationship, as expected. Children from poor and very rich
households were more likely to be vaccinated than children from very poor households with no
significant difference in DPT3 uptake between the very poor, average and rich. Also, the same
affect of maternal education as demonstrated in Babalola’s aforementioned study41 was
observed, as mothers with a primary education were less likely to immunize their children than
mothers with no education.
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The remaining three studies detected that analyzed immunization in West Africa did not
incorporate factors related to ANC uptake. Odusanya et al. (2008) analyzed determinants of
vaccination coverage from a cross-sectional survey administered to 339 women-child pairs,
collected using WHO’s immunization cluster survey design, from a rural Nigerian community
that offered both a pay for service and a private-free immunization clinic at a time when
immunization coverage in Nigeria had dropped and vaccines were not easily available.133 In the
multiple regression, only satisfactory maternal knowledge and vaccination at the health clinic
that offered free immunization services were significantly related to immunization status.

In 2012, Fatiregun et al. published a study which analyzed maternal determinants of
complete child immunization among 525 Nigerian mothers and their children aged 12–23
months, which was collected using an adapted version of the standardized EPI survey.132
Multivariate logistic regression demonstrated that maternal age affected immunization, as
mothers less than 30 were more likely to have a fully immunized child than older mothers, as
did the possession of an immunization card at first contact, parity as women with less than 3
kids had more immunized children, compared to mothers with more children, a post-secondary
maternal education, and contrary to the findings of Antai,40 unemployed mothers had more
immunized children than working mothers.132 The authors suggest that perhaps younger
mothers are more likely to fully immunize their children than older mothers because they are
more likely to have fewer children, and are thus more motivated to provide care.

Cassell et al. (2006), published a comprehensive study on complete immunization status
of 1600 children in The Gambia from data collected by a questionnaire and vaccination cards,
with socio-demographic and community-based characteristics, as well as the local culture and
other social aspects of the community, included in their model.134 Like Ghana, Gambia has levels
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of vaccination coverage that are comparatively high by African standards, and an overall strong
immunization delivery system marked with good access to immunization services, and strong
infrastructural support. The authors found that in both rural and urban areas, only two
variables both had an effect: mothers age, as mothers in the middle of their reproductive age
were about twice as likely to not immunize their children, compared to younger mothers, and
parity, as mothers with five and more children were over twice as likely to not immunize their
kids. For urban residents, factors related to not immunizing children were ethnicity, renting a
home from a landlord as opposed to husband’s expanded family, a lack of cell phone, (as a proxy
for a lower level of wealth), less than six years of maternal and paternal education, and no
previous child medical HSU. For rural residents, children of fathers who did not travel to work
were less likely to default on immunizations.

In East Africa, studies that explored demand-side determinants of immunization uptake
have been published in Kenya and Uganda. Kenya, like Ghana, has one of the highest child
mortality rates in Africa of 85/1000 births,135 as well as a similar number of vaccinated children;
the percentage of Kenyan children aged 12-23 months who are fully vaccinated are 74%, as of
2008 data.136 Three studies of sound methodology that were conducted in East Africa
incorporated ANC-related factors in their analyses.

In 2010, Abuya et al. analyzed the determinants of immunization uptake from a country
representative sample of 2,169 children aged 12-35 months, using Kenya DHS data from 2003.137
In regards to ANC, Abuya et al. created a variable labeled “attitudes toward accessing health
care” which measured various maternal health utilization and quality ANC indicators such as
receipt of ANC visits, a doctor or nurse assisted delivery, receipt of TT injections at birth, and the
use of modern contraceptives. This ANC-related variable was a significant predictor of
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immunization uptake in an adjusted logistic regression. However, while the inclusion of a
composite variable including many factors related to ANC is appealing, the inclusion of the use
of modern contraceptives in the variables makes it difficult to judge the impact of ANC itself.

Other significant predictors in Abuya et al.’s study on complete immunization were
region, (mothers from the Nyanza province were less likely to immunize their children),
increasing birth interval, newspaper media exposure, maternal primary education, and
increased maternal knowledge. Interestingly, in the fully adjusted model that included SES
factors, there was no difference in immunizations status between children of mothers with no
education, and mothers with secondary education and more, indicative of a trade-off between
higher education, health care utilization and wealth.

Another study to analyze vaccination in informal urban settlements in Nairobi, Kenya,
was conducted by Mutua et al. (2011) via a prospective cohort conducted as part of the
longitudinal Maternal and Child Health study.138 A questionnaire was delivered to mothers four
months after giving birth, and again every four months later for two years. A multivariate
regression demonstrated that although significant in the Chi square analysis, the ANC-related
factors in this study, place of delivery (home or at a health facility), and receipt of ANC visits with
a skilled health professional vs. no ANC visits, yielded no significant affect on complete
immunization. The authors pointed out that an association between maternal-child health care
utilization and children’s immunization was likely not found because of the substandard quality
of ANC and postnatal services in the slum, and that immunization services were likely not
offered within the slum’s health facilities. The other factors related to complete immunization
were greater wealth, ethnicity, mother’s age over 20, and a lower birth order.
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Evidence contrary to Mutua et al.’s finding was found in another prospective cohort
study also conducted in an East African country, Uganda, by Nankabirwa et al. which followed
696 women up to 24 weeks post-partum from the Mbale district.43 In this study, a home delivery
was a significant risk factor for partial vs. complete immunization. Other risk factors for partial
immunization were lower maternal education, and the non-use of a mosquito net at home. In
this sample, wealth, maternal age, urban or rural location, and parity did not affect
immunization status.

Three other studies conducted in Uganda, Mozambique, and Ethiopia (which were not
summarized here to maintain brevity) also noted a relationship between delivery at a health
facility,139,140 and attendance at ANC visits,30 on the complete immunization status of children.

The Effect of ANC on Immunization: Conclusions
The research literature has demonstrated that many ANC variables are strong
determinants of children’s immunization status. Although only one study conducted in Africa
analyzed the effect of ANC visits on immunization status,30 numerous studies conducted globally
have found a significant, positive association between ANC visits and a child’s immunization
status.29–36,38,39,141,142 In addition, studies that have analyzed proxy variables for ANC visits (such
as TT injections during pregnancy), have found a significant positive association with children’s
immunizations status.40,143,144 Health facility delivery also appears to be a strong predictor of a
child’s immunization status in the majority of studies,31,32,34,40–46 and although it appears that
only one study (Fernandez et al. 2011)47 analyzed the association between a skilled attendant at
delivery and immunization status, a positive association was found nonetheless. Studies that
have combined various quality ANC related components together in one variable, have also
found a positive association between ANC and children’s immunization status, however these
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variables were not fully relevant, as one included a non-ANC related component (contraceptive
use),137 and another included care provider during ANC visits,32 which is likely not relevant in a
Ghanaian context. In Appendix B, the studies that have analyzed the link between ANC and
immunizations are listed, along with the exact ANC component of analysis, and whether the
finding was significant or not.

Other Determinants of Immunization
Studies from Africa have corroborated the predictors of immunization status noted from
Ghanaian studies, with the additional detected determinants: non-migration from rural to urban
locations,40 lower birth order,40 maternal occupation,40 mother’s knowledge of immunizable
diseases,41 greater media exposure,41 polygynous unions,41 child’s age over 12 months,41 an
immunization card,42 non-Muslim religion,42 a male household head,42 ethnicity,134 previous
child HSU,134 fathers who do not travel to work,134 and the use of a mosquito net.138

Major Childhood Illnesses in Ghana: Malaria, Pneumonia and Diarrhea
In addition to the prevention of communicable diseases, it is important to provide
appropriate treatment when children display the symptoms of the major childhood diseases
that lead to death: fever and diarrhea. Unlike accessing preventative medicine in the form of
immunizations, accessing treatment for ill children depends on the caregivers’ ability to
recognize the signs of illness, and make the decision to access health services, and/or administer
the correct treatments. Therefore, by analyzing whether ANC can impact care for morbid
children, an additional dimension of the effect of appropriate ANC is explored, that may further
reduce childhood morbidity, mortality, and aid in the achievement of MDG IV.
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Fever
In Ghana, fever is indicative of malaria, but may also be a symptom of other underlying
illnesses such as acute respiratory infection, which together are the leading causes of death in
children under-five in both Ghana and the world at large.15,145 Young children are amongst the
highest at risk for morbidity and mortality following a malaria infection.146,147 Children under
five make up 50% of total malaria-attributed deaths in Ghana,69 and account for 22% of underfive deaths in Ghana each year. Malaria is also responsible for a large economic burden in
Ghana, and other neighbouring tropical countries. In an article using Gallup and Sachs formula
to estimate the economic burden of malaria, it was estimated that from 1980 to 1995, Ghana
suffered a US$ 5,355 million aggregate loss in purchasing power parity as a result of malaria,
which was the third greatest loss worldwide after Nigeria and the Democratic Republic of the
Congo with US$ 17,315 million and US$ 7.125 million lost, respectively.148,149

Most Ghanaian children have their first malaria infection in infancy, before the
acquisition of adequate clinical immunity. 150 This puts young children at a higher risk for serious
morbidities such as anemia and brain damage, and because of a child’s small size, increases the
chance of direct death from a malarial seizure. In addition, children with repeat malaria
infections are more likely to acquire other illnesses, such as diarrhea, and respiratory infection
which together may cause death.150 Furthermore, because of the widespread proliferation of
Plasmodium falciparum, a malaria parasite that progresses extremely fast with the potential for
severe morbidity and death resulting within hours of fever onset,151,152 the presence of fever in
young Ghanaian children is to be taken seriously. Therefore, although malaria is most prevalent
during and after the rainy season, such that a fever at the end of the rainy season is more likely
to be indicative of malaria than a fever at another time,15 malaria is considered hyper-endemic
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in Ghana, and treatment for a fever as presumptive of malaria is recommended for children
under-five under the Integrated Management of Child Illness (IMCI) guidelines.120

In Ghana, treating fever as presumptive of malaria started with WHO’s Roll Back Malaria
(RBM) initiative, which Ghana put in effect in 1999, as well as Ghana’s Home Based Malaria
Approach. The RBM Programme has the explicit goal of reducing malaria morbidity and
mortality by 50%, which Ghana has expanded upon with it its own National Malaria Control
Programme which aims to reduce malaria related mortality by 75% in 2015.155 These programs
endorse preventative interventions, such as the use of insecticide treated mosquito nets (ITN’s),
as well as prompt curative treatment with anti-malarials.15,150,155,156 By using fever as the entry
point for anti-malarial treatment for children under-five, it is hoped that 90% of children underfive with the symptoms of malaria will receive the appropriate anti-malarial treatment within 24
hours of symptom onset.15,155 The GHS also aims for 90% of all patients with uncomplicated
malaria be managed correctly at both public and private health facilities, and for 100% of
communities to offer full access to community-based malaria treatment.

Guided by WHO criteria and recommendations, artemisinin based combination therapy
(ACT) became the recommended treatment for malaria in Ghana in late 2005, as malaria
parasites were becoming increasingly resistant to the prior recommended treatment,
chloroquine.71 While home-based care is also recommended the prompt treatment of a fever,
research has consistently demonstrated that caregivers do not have the knowledge to treat
fever appropriately: many caregivers mix anti-malarials incorrectly, give the wrong dosage, treat
the child for an inappropriate duration, and/or give children the wrong drugs. 49,158–161 According
to the 2008 Ghana DHS, of the children under-five who had a fever 2 weeks before the survey,
25% were incorrectly treated with chloroquine, and only 13% were treated at home with the
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recommended ACT.15 Therefore, the GHS also strongly recommends accessing treatment at the
nearest health facility for febrile children under-five. More recently, the GHS and the MOH also
endorses accessing a health facility upon fever onset to have a laboratory test confirm malaria
before administering anti-malarial treatment.154

Since 2000 with the advent of the NHIS, health care for children under-five is free as
long as both parents have insurance, and have both paid premiums.89 Previously, treatment for
children under-five was free, although there have been reports of difficulties in achieving free
care, due to limited funds and operation problems.162 However, with or without a national
insurance card, there are still considerable out-of pocket payments in accessing health care.
Thus, malaria has been considered a disease of poverty, as poorer people are both more likely
to acquire malaria, and are less likely to be able to pay for the appropriate treatment and
transportation to a health facility. In fact, Akazili et al. (2007), demonstrated that in the KassenaNankana District in Ghana’s Upper East region, the cost of malaria constituted 1% of the income
of the rich, and 34% of the income of the poor.163

A report from RBM has estimated that only 20% of children in Sub-Saharan Africa
receive anti-malarial treatment within 24 hours of fever onset.164,165 Thus, it is important to
understand the determinants of accessing quality care for febrile children from a medical
provider. Understanding the factors that influence health care decision-making at the
household level can enhance policies to more effectively promote health care.48,166,167

Research Assessing ANC and Other Determinants of Children’s HSU for Febrile children
No prior studies that have investigated the determinants of HSU for febrile children
have incorporated an analysis of the efficacy of ANC or a component of ANC in their models. In
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fact, research analyzing any community, individual and socio-demographic determinant of HSU
for febrile children under-five, is scarce.

Perhaps the most comprehensive study to include determinants of HSU for febrile
children was conducted by Kazembe et al. with 2000 Malawi DHS data.48 A near proxy variable
for ANC, prior maternal HSU was also included in the design, measured as having accessed a
hospital in the previous 12 months.48 Results from a multinomial logit regression that
investigated the probability of selecting care at a health facility, compared to traditional or no
care, for 4245 febrile children, revealed that prior maternal HSU was a significant determinant
of accessing hospital care. Prior maternal HSU is not a direct measure of ANC, but may allude to
the same conceptual mechanism embodied by ANC (maternal contact with the health care
system) that could be the working component to affect HSU for febrile or morbid children.
However, because maternal education or maternal knowledge of fevers was not adjusted for in
the design, it is difficult to ascertain whether prior maternal HSU, in and of itself, is affecting
HSU for a child with a fever. Other determinants of hospital use were a younger maternal age, a
primary paternal education, urban residence, distance to facility not being a problem, a lack of
transport problems, ethnicity, a household with fewer members, and greater newspaper media
exposure.

A study by Charles et al. investigated the factors that influence a mothers’ decision to
treat a febrile child at a health facility from a cross-sectional survey given to 120 mothers in rural
Nigeria.55 One finding from a multivariate logistic regression indicated that a maternal
education is related to choosing to treat the child at a health facility. How this relates to ANC or
prior maternal HSU cannot be determined because such variables were not included in analysis,
but it did demonstrate that maternal education remains significant in a model that included
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distance, cost of treatment, transport fare, waiting time, marital status and income, which were
not significant. Interestingly, the authors also found that living in extended family households,
compared to a nuclear family home, was also a determinant of health facility treatment for a
child with fever. Charles et al.’s findings were independent of wealth, marital status, waiting
time, transport fare, cost of treatment and distance. As such, the authors recommend that the
family, as an extended structure, be a target of health education initiatives as various family
members are apt to recognize the severity of an illness and yield a greater net amount of
concern. However, as this study was conducted in a rural location, such findings may not be
applicable to urban residents, or a country as a whole.

In a qualitative study by Chibwana et al. involving 151 caregivers in Malawi, it was also
noted that issues related to decision-making within families, particularly involving maternal
empowerment issues, affect health-care seeking decisions for a child with a fever.49 Some
mothers indicated that they were not allowed to independently make the decision to access a
health facility for a febrile child, and that only their husbands, or even their uncles who were
household heads were allowed to make the decision to access treatment at a health facility,
which usually did not occur until the condition worsened. Similarly, another study by Olaogun
et al. suggested that although mothers tend to be in charge of care-giving, fathers traditionally
are in charge of decision-making and creating family wealth, and both can have divergent views
on how and when to treat childhood illnesses, especially for a condition that may require
seeking a health facility and the associated direct or indirect costs.50 The study found that when
most couples disagreed on where to access care for febrile children, it was because fathers
preferred to access public health clinics over drug shops and chemists.
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Dillip et al. also analyzed the factors related to accessing health facilities within the first
24 hours of fever onset and when children display convulsions, in Tanzania.56 The authors found
that health facility use was more likely for a male child, and a paternal occupation not in
farming. Risk factors associated with anti-malarial treatment at home, and not at a health
facility, were never married women and, paradoxically, the availability of a health facility
nearby. The authors suggested that choosing to treat a fever at home despite being close to a
health facility is indicative of problems in the services at the facilities, such as inadequate supply
of anti-malarials, which discourage caregivers from seeking treatment at health facilities.

A study conducted by Nonvignon et al. (2010) in a rural district of Greater Accra, Ghana,
utilized a multinomial probit method to model the choice of treatment services for 529 febrile
children under-five.51 From a 2006 questionnaire, the choice to treat the child at home, to use
over-the-counter providers, public providers or private providers were compared. Like Dillip et
al.56 Nonvignon et al.51 also found a gender disparity in treating febrile children, specifically that
male children are more likely to receive care from a public provider, whereas females are more
likely to receive home care. The authors also found that greater wealth is linked with treating a
child at both a public and private health facility over self-treatment. This study is useful for
pointing out wealth differentials and gender inequalities that persist in a rural area within
Ghana’s capital city. However, capital cities, including slums within capital cities and rural
surrounding areas, are typically better serviced than other cities and regions,168 making it
necessary to conduct further research to determine socio-demographic determinants of HSU for
Ghana as a whole.

In a 2007 study, Deressa et al. assessed factors related to seeking prompt treatment at a
health facility (less than two days, vs. more than two days), from a community-based cross-
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sectional survey of 817 febrile children in a malarial epidemic area of rural Ethiopia.169
Multivariate logistic regression found that only greater wealth was a determinant of early
treatment seeking, adjusting for child’s gender, age, maternal education, and family size, which
were not significant. A qualitative study conducted in Tanzania also found child’s gender did not
impact where care was sought for fatal malaria.170 However, since Deressa et al.169 only
incorporated five potential determinants of health facility attendance in their model, and did
not include factors such as urban or rural location, the overall net effect of wealth in their study
is not clear. Regardless, other studies conducted in Africa have found that wealth is a strong
predictor of HSU for ill children.53,54 A systematic review of treatment seeking for malaria
conducted by McCombie in 1996, noted that in many of the studies, wealth differentials were
important factors in care-seeking variation and a contributing factor in the delay of treatmentseeking for malaria in poorer households.53

Studies have also shown the importance of other individual-based factors in predicting
treatment choice for fevers, such as the perceived severity of the fever, personal and familybased values, and cultural beliefs.53,55,56,171 A systematic review of qualitative studies that
analyzed belief based barriers to the effective treatment of malaria in Africa, noted that
personal beliefs about drug efficacy and the safety of conventional anti-malarials was a barrier
to accessing effective treatment in 15 out of 39 studies.171

Determinants of HSU for Febrile Children: Conclusion
Studies that have analyzed socio-economic determinants of HSU for febrile children
under-five have detected the following determinants: prior maternal HSU,48 younger maternal
age,48 a primary paternal education,48 urban residence,48 distance to facility not being a
problem,48,51 a lack of transport problems,48 ethnicity,48 a household with fewer members,48
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greater newspaper media exposure,48 greater maternal education,55 extended family
household,55 paternal decision-making and women’s lack of empowerment within the home,49,50
male child,51,56 paternal occupation not in farming,56 greater wealth,51–54 and shorter wait
times.51

As shown, no studies have directly analyzed whether mother’s ANC can affect HSU for a
child with a fever, and, with the exception of the study by Kazembe et al.48 there are few studies
that have directly assessed various socio-economic predictors of health care utilization for
children’s fever. Most studies have analyzed only a small number of socio-demographic
variables, opting to analyze supply side factors, attitude and belief based components instead.
Determining socio-demographic predictors of treatment seeking for febrile illness in children
would greatly benefit from the utilization of a conceptual model that takes into account a larger
breadth of components that together can influence health services utilization.

Diarrhea
Global and Ghanaian Burden of Diarrheal Disease
In developing countries, a child has an average of three diarrheal episodes a year, with
an estimated 2 billion cases reported worldwide. Deaths occur for 1.5-1.9 million children,
making diarrhea the second leading cause of child mortality behind pneumonia.145,172 Excluding
neonatal causes, diarrhea is the third leading cause of death for Ghanaian children, claiming
12% of all under-five deaths per year.11 Especially at risk are children who are malnourished,
with impaired immunity from other diseases, and of lower SES.145,173,174
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Diarrhea: Treatment
Despite the immense number of deaths attributable to diarrhea, this disease is easily
treatable with the timely administration of oral rehydration therapy (ORT), one of the most costeffective treatment-based child survival interventions.175–177 Oral rehydration therapy involves
the treatment of diarrhea with commercially available oral rehydration salts (ORS) that form a
solution with clean water, or the recommended home fluids (RHF), which usually consists of a
home-based sugar-salt-water solution (SSS).145,178,179 These therapies, combined with ageappropriate continued feeding, have been recommended by WHO and UNICEF since 1979 as the
appropriate first response to the treatment of children’s diarrhea. Oral rehydration therapy is
cheap, costing about US $0.10 per sachet, or 20-50 Ghanaian peswas.180 Also, ORT is safe and
simple to prepare. If diarrhea continues to worsen despite ORT use, or a child displays
symptoms of severe dehydration, the next line of treatment involves fluids delivered
intravenously from a health facility.

The use of ORT alone is associated with clear gains in the treatment of diarrhea,
reducing the diarrheal mortality rate, and in reducing the number of clinic and emergency
department visits.175,181–187 Therefore, the decline of diarrhea-related deaths from 4.6 million in
1980, to 1.5 million in 2008, is believed to be associated with the introduction of ORT, initiatives
to enhance child nutrition and breastfeeding, as well as the success of programs aimed at
increasing ORT uptake.185

International and Ghanaian Efforts to Increase the Use of ORT
In 1980, WHO and the Pan American Health Organization launched the Control of
Diarrheal Disease Program (CDD) to promote the use of ORT. Based on this initial CDD project
and the advent of the low-cost ORT, national CDD projects have proliferated throughout various
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countries. In Ghana, the MOH utilized the UNICEF supported ACSD programme as the primary
method of increasing ORT uptake from 2001-2005. The ACSD focused services in districts with
high under-five mortality rates within Ghana; in the Upper East, Upper West, and Northern
regions.93,188

UNICEF’s State of the World’s Children: Child Survival report of 2007, indicated that ORT
use, worldwide, has significantly increased from 1995 and 2006, due to increased awareness of
ORT and various CDD campaigns.92 However, results from an analysis from 1986-2003 on the
effectiveness of ORT campaigns in increasing ORT use, using DHS data, have indicated only
modest progress in ORT usage.189 It is still estimated that at least one-third of children with
diarrhea in the developing world does not receive ORT.92 From Jones et al.’s review of the
literature of ORT uptake in 2003, it was estimated that the mean percentage of ORT use was
only 20% (range: 4-50%) in developing countries.175 In another analysis with DHS data from 34
countries, it was found that ORT usage in children under-three had declined in 68% of those
countries, with the biggest decrease of 32% from 1998-2003 in Kenya and Nigeria.190 These
findings are particularly distressing, as knowledge of ORT has increased over this time. The 2008
Ghana DHS indicated that despite 90% of mothers having heard of ORT, only 52% of children
with diarrhea in the two weeks prior to the survey were treated with ORT, in the form of ORS,
RHF, or both.15 This figure, demonstrates a dire need for improvement.

Socio-demographic Predictors of ORT Usage: Rationale for Studying
Given the burden of diarrheal disease, its effective treatment with the easy to prepare,
accessible ORT, and yet a severe lack of ORT usage in the developing world, it is necessary to
analyze the factors related to inadequacies in ORT use with a special emphasis on maternal
factors. Mother-related factors are considered key areas of investigation in reducing mortality
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from diarrheal disease.191 Mothers are most often responsible for recognizing the symptoms of
diarrheal disease, administering the ORT to the child, and mixing the ORS package or RHF
correctly. Also, the responsibility of mothers to treat children’s diarrhea makes her prior
experiences with formal health care through ANC of particular interest compared to care for
other morbidities, as treatment can take place within the home, without necessarily warranting
the services of a health facility.

Overall, research that pinpoints socio-demographic factors that predict ORT use and
non-use, would be beneficial in the design of programs to increase ORT uptake, in Ghana, and
other neighbouring West African countries that also have low rates of ORT uptake. As a
consequence, child’s health could be enhanced, with further reductions in child deaths due to
diarrhea.

Determinants of ORT Usage: ANC and other Determinants
Overall, there is a paucity of research that assesses predictors of appropriate care for
children with diarrhea. Instead, the majority of studies analyze predictors of dehydration and
diarrhea itself, as well as whether mothers are able to correctly prepare the ORT solutions.
Listed below are the few studies found to date which analyze socio-demographic predictors of
ORT use. As shown, no studies directly evaluate ANC as a predictor of ORT usage, however,
HSU, maternal knowledge, and the impact of health workers on ORT use have been analyzed,
which may indirectly incorporate similar mechanisms embodied by ANC.

A study by Sodemann et al. (1999), analyzed factors related to the use of ORT salts in a
suburban community in Bissau, Guinea-Bissau, West Africa, where health centres provide
mothers with a few ORS sachets, free of charge.57 All respondents received ORS packets at the
onset of the study, and the actions taken by caretakers of 319 children under-five with diarrhea
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were documented for 14 days, until the diarrhea ended, or the child was taken to the hospital.
Findings indicated that despite 82% of mothers having at least some knowledge of ORS, only
58% of children received ORS during the diarrheal episode. In a multivariate cox regression, the
strongest determinants of ORS use were lower wealth, having ORS sachets in the home before
the study began, and medical consultation during the diarrheal episode, despite having received
ORS at the commencement of the study. The authors concluded that since the health centres
give out ORS free of charge, perhaps contact with a health facility, rather than having the ORS
sachets themselves, predict ORS use, although this conclusion cannot be determined from the
design of this study. Nonetheless, two studies also found HSU during diarrhea affects ORT
uptake. Hudelson (1993)58 found that ORS use in Nicaragua was associated with attending a
health facility during the diarrheal disease, and Olson et al.59 found an effect of HSU on ORT use
through a regression model.
Olson et al. (2011),59 undertook a study involving 371 rural and 389 urban Kenyan
children who had diarrhea, to analyze the factors associated with the use of ORT (which
included ORS sachets, SSS, or increased fluids or feeding). A cross-sectional survey was given to
caretakers of children less than five who reported their child had diarrhea in the previous week,
which included questions about treatments given. In the rural area, 61% of the children
received ORT, compared to 75% in the urban area. Multivariate logistic regression
demonstrated that seeking care at an outpatient facility, was associated with ORT use in both
areas, along with seeking care at a hospital in the rural area only, and access to oral medications
from a community health worker in the urban area. However, receipt of appropriate care after
visiting a health facility should be a given, and, overall, does little to pinpoint the efficacy of
maternal HSU in the form of ANC as a potential determinant of the appropriate home treatment
of children under-five with diarrhea. Other factors found to affect ORT use were child’s age less
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than one, and various belief factors such as mother beliefs in her ability to prepare ORS in the
rural model, and in the urban model, receipt of advice from the grandmother, and knowing a
child that died of diarrhea. Wealth, maternal education and cost of ORS appeared to not be
associated with ORS use, however, it is unclear whether these factors were included in the
regression. This study is limited by the inclusion of various opinion-based and behavioural
factors over basic socio-demographic variables. While noteworthy, such an analysis makes it
difficult to ascertain which types of people uphold the beliefs to target for intervention.
Furthermore, opinions, beliefs and attitudes are more susceptible to change than sociodemographic characteristics.

One of the first studies to analyze ORT uptake, by Coreil and Genece (1988) in Haiti,
analyzed the effect of prior HSU on ORT uptake, measured as the number of family medical
consultations in the previous month.67 From a multiple regression analysis of factors that
determine previous ORT use with 320 mothers of preschool children given a questionnaire,
findings indicate that prior medical consultations within the previous month, did increase ORT
use, as did urban residence and greater wealth. A limitation of this study is that it is severely
dated.

In a qualitative study conducted in Kenya, Blum et al. examined reasons why 45
caregivers did or did not provide their children with ORT following a recent diarrheal episode.60
Qualitative methods demonstrated that both supply-side and service delivery factors impacted
ORT non-use, such as greater distance to health facilities, inconsistent advice from health
workers including suggestions that Western medicine is a better option, cost in rural areas, as
well as a lack of knowledge of how ORT works (by rehydrating the child, not stopping the
diarrhea). Many caregivers also noted that they sought health provider advice to increase their
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confidence in ORT’s efficacy, and preferred receiving ORT from health providers. Similarly, a
study by Ekerete (1997) that analyzed utilized promotional factors intended to motivate
mothers to use ORT and immunize their children in Nigeria, found that health providers were
the biggest motivator for ORT use.61 Therefore, perhaps prior HSU, along with health provider
staff work in tandem to influence ORT uptake. Although not assessed, health provider staff
could increase a mothers’ knowledge of diarrhea and ORT as an effective treatment. These
components could also come into play during ANC, with a larger time gap between HSU, health
provider influence, and the timing of the child’s diarrheal episode.

In a rural district in Ethiopia, Olango and Aboud (1990) analyzed treatment choices for
children with diarrhea and the outcome of those choices, from data collected via cross-sectional
survey and an analysis with 619 cases who used ORT vs. controls.62 From a Chi Square analysis
with provided rate ratios, use of ORT, ORS, increased fluids and/or increasing food was
significantly associated with greater maternal knowledge of the causes and treatment of
diarrhea compared to those with inadequate home treatment. However, because the goal of
this study was not to ascertain socio-demographic factors related to ORT use, the net effect of
maternal knowledge, adjusted for other factors that could effect ORT use, such as media
exposure, prior HSU, or maternal education, was not determined. A study by Ketsela et al.
(1991), conducted in rural Ethiopia is similarly limited.63 In their analysis of factors related to
adequate knowledge and practice of appropriate treatment for diarrheal disease from a survey
administered to 750 Ethiopian caretakers, only correlations were conducted, which nonetheless
pinpointed greater maternal age and greater maternal education were positively associated
with adequate knowledge and adequate treatment of diarrhea. However, in their sample, only
3% and 6% of mothers were found to have adequate knowledge and adequate treatment for
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diarrhea, respectively. However, because recent studies estimate knowledge of ORT averages
80% in Sub-Saharan Africa, the findings from this study are likely no longer relevant.

Langsten and Hill (1998), analyzed public and private treatment patterns for children
under-five with diarrhea from a survey conducted from 1990-1 in 12 Egyptian villages.65 The
authors included a section on the relationship between the use of ORS, and various sociodemographic and factors related to the perceived severity of the illness. The authors found that
out of 5162 respondents, 50% used ORS in the most recent diarrheal episode. A logistic
regression analysis with two separate models, one that adjusted for disease severity (mild vs.
severe), and one without the adjustment , revealed child’s age between 6-36 months of age,
(with the highest increases between 6-17 months), maternal age over 24, and greater TV media
exposure, were consistent predictors of ORS use in both models. Another study by Becker et
al.66 conducted in the Phillippines, also pinpointed greater media exposure as indicative of ORS
use. Langsten and Hill also found that greater wealth,65 was only predictive of ORS use in the
model not adjusting for disease severity. In both models, maternal education, and child’s sex
had no effect. This study is strong for identifying many factors that could predict ORS usage.
Limitations include the lack of generalizeability to urban locations, and its now dated data
collection period. Furthermore, these authors analyzed ORS use alone, and not the effect of ORS
or RHF. Recommended home fluids are currently advocated as appropriate treatment for
childhood diarrhea as well, making the results ungeneralizeable beyond ORS use, to overall
adequate care.

Lastly, two studies were conducted using data from Ghana. The first, a study by Aremu
et al. (2011), analyzed individual and community-based socio-economic predictors of treatment
options for children with diarrhea by pooling DHS data from 11 Sub-Saharan countries, including
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2008 Ghana DHS data.64 Using multilevel multinomial logistic regression, the authors found
predictors of home treatment, compared to treatment at a medical centre, pharmacy, or
traditional care, for 12,988 children who had diarrhea in the two weeks prior to survey
collection were greater maternal and paternal primary education, lesser wealth, urban
residence, and older maternal age. However, this study fails to recognize that more than one
health provider could be utilized during a diarrheal episode, and that the appropriate treatment,
ORT, could be made available from many of these providers.

Lastly, a study by Saltzman et al. (2012) was recently published that analyzes barriers to
ORT use in a region in Ashanti, Ghana, using a qualitative analysis with interviews and focus
groups with 91 mothers.180 Findings indicated that the main reasons for not using ORS were its
cost, and the use of alternative treatments, such as herbs and water, even enemas, which are
readily available and used traditionally to treat diarrhea, albeit sometimes more costly than
ORS. Almost 70% of mothers indicated that there were no barriers to the use of ORS, and that
96% of the sample have adequate knowledge of ORS, yet only one-third of mothers used ORT
during their child’s recent diarrheal episode, the majority opting for traditional treatments. The
authors concluded that tradition and cost can act as a barrier to behavioural change, in spite of
health education efforts. However, this study is not without problems, such as a non-random
sample, and that interviews were conducted by the community health worker whom each
respondent is personally acquainted, increasing the potential for social desirability. Also, the
community health workers that translated the information sometimes had difficulties
interpreting English themselves, to the extent that the meaning of the question given to
respondents was potentially inaccurate. Coupled with the fact that community health workers
translated the respondent’s answers back to English, without verification by a third party, the
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potential for bias is further increased. This study also did not include RHF in their analysis,
although the researchers did state that RHF, is part of the recommended ORT, not just ORS.

Despite the flaws, Saltzman et al.’s study did yield some interesting results that would
be furthered by a quantitative analysis generalizeable to Ghana as a whole country. Given
Ghana’s strides to increase access to ANC over the years, and prior research that maternal HSU
can affect children’s HSU, it is also necessary to conduct an analysis of ORT uptake in Ghana with
ANC as a potential predictor.

In conclusion, studies that have analyzed ORS or ORT uptake have indicated the
following predictors of use: medical consultation during the diarrheal episode,57–59 prior medical
consultations within the previous month,67 access to oral medications from a community health
worker,59 and advice from health workers.60,61 Together, the fact that these variables are
associated with increased ORT usage, make it plausible that ANC could exert an effect on ORT
use.
Other variables associated with ORT use were adequate knowledge about ORS,60,62,63
greater maternal age,63–65 a younger child’s age,59,65 greater maternal education,63,64 greater TV
media exposure,65,66 urban residence,64,67 paternal education,64 receipt of advice from the
grandmother,169 having ORS sachets in the home before the study began,57 greater distance to
health facilities,60 and factors related to maternal beliefs, such as mothers self-efficacy beliefs,59
and beliefs of the seriousness of diarrheal disease.59 Wealth expressed divergent findings as
some findings found that lesser wealth57,64 predicted ORT use, while others found greater
wealth65,67 did. Barriers to ORT use were cost,60,180 and a preference for traditional
treatments.180
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Overall, many of these studies did not include a thorough number of potential sociodemographic predictors in their analyses, did not adequately measure ORT, or focused on
sources of ORT instead of predictors of ORT use in itself. Hence a re-evaluation of factors
related to ORT use, with an emphasis on Sub-Saharan Africa is necessary to target the factors
related to its uptake, in order to create programs to better avert child deaths from diarrhea.

Current Study
Objectives
The following research project is a three part study analyzing the effect of ANC on 1)
immunization status in children 12-23 months, 2) receipt of appropriate care for children less
than five with fever (medical HSU), and 3) receipt of appropriate care for children less than five
with diarrhea (child given ORT). As a secondary analysis, socio-demographic variables deemed
relevant from the research literature which will be included in analyses as control variables, will
simultaneously be investigated for their potential as determinants of complete immunization
and appropriate health-related care for fever, and diarrhea. Variables that have established
relationships with the outcomes as demonstrated from the research literature will be included
in the analysis, and Andersen’s Behavioural Model 70,71 will be utilized as the conceptual
framework of the study guiding the inclusion of appropriate variables in analysis.

Hypothesis
It is hypothesized that appropriate ANC will have a significant positive effect on all three
outcomes, in that mothers with receipt of appropriate ANC will be more likely to have fully
immunized children, and will also be more likely to display receipt of appropriate care for
children’s fever and diarrhea. A variable of ANC quality will be created with three-levels ranking
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the quality of ANC, with the potential for revealing a dose-response effect of enhanced
outcomes with each level of increasing ANC.

This hypothesis derives from the abundance of studies demonstrating that ANC visits
affect immunization status,29–36,38,39,141,142 as does delivery at a health facility,31,32,34,40–46 and
attendance with a skilled health provider,47 as well as the studies that demonstrate interactions
with the health care system can enhance care for febrile children,48 and children with
diarrhea.57–61,67 It is believed that appropriate ANC may affect child HSU and appropriate care
due to either 1) previous familiarity with the health care system that predicts future use, and 2)
knowledge obtained during the appropriate ANC that transfers to the appropriate healthrelated care of children, or a mixture of 1) and 2).

Projected Contribution of the Current Study
This research study will build upon prior literature in a number of ways. First of all, the
inclusion of a ranked ANC quality variable as a determinant of the appropriate health-related
care for children could have far reaching consequences for policy-makers as to where to allocate
funding in developing countries. Furthermore, since children’s health utilization patterns are
established early in life,109,110 and are predominately consistent over time, in that children’s past
use predicts future use,107 and low users of health services tend to remain low users, and vice
versa,111,112 the ability for ANC to effect children’s HSU may stretch farther into appropriate selfcare as a child matures.

In addition, this study will provide the most recent, and comprehensive estimates of the
determinants of the complete immunization, receipt of appropriate care for Ghanaian children
with fever, and diarrhea using a sample representative of the entire country. By pooling data
from the three latest GDHS datasets, the sample sizes will be large enough to analyze the
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concurrent effect of many socio-demographic variables. Also, the time component will allow for
an assessment of contextual factors related to changes in appropriate care, over time.

The gathered information will isolate the factors for policy makers and intervention
groups to focus on in order to maximize immunization uptake, and receipt of appropriate care
for the symptoms of childhood disease that are the biggest contributors to childhood death in
Ghana. It is also hoped that this analysis within a country with relatively good health services
system functioning, will be of use to policy-makers in other Sub-Saharan countries with a less
effective health services system that do not have the resources to analyze determinants and risk
factors to preventative and curative care-seeking for children under-five, especially irrespective
of service related weaknesses.
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Chapter 3.

Method

Data Source
The 1998, 2003, and 2008 Ghana DHS were used to analyze the stated research
questions. These surveys are nationally representative cross-sectional surveys covering all ten
regions of Ghana.15,68,69 The GDHS consists of three surveys: a women’s questionnaire, a men’s
questionnaire, and a household questionnaire, that together provide a range of current and
reliable population health data. The surveys provide information on fertility and family planning,
ANC, child mortality, child immunizations, child diseases, intra-marital conflict, children’s
nutritional status and uptake, breastfeeding, the utilization of maternal and child health
services, and knowledge and behaviours regarding HIV/AIDS and STIs. The information provided
in the GDHS has become crucial for informed policy decisions, as well as the development and
monitoring of government and NGO based programmes.68

The 1998, 2003 and 2008 Ghana DHS datasets are the third, fourth, and fifth DHS
surveys conducted in Ghana, under the worldwide MEASURE DHS project, which is funded by
USAID. Since 1984, the MEASURE DHS project has provided technical assistance in regards to the
collection and dissemination of standardized nationally representative health and population
data, now in over 90 countries.192 These surveys are standardized, and conducted approximately
every five years, to ensure that the results can be compared across time and between different
countries.

In Ghana, the validated and standardized DHS survey template as well as the majority of
funding, was provided by the MEASURE DHS programme. The GSS and the GHS were
responsible for tailoring survey questions for the Ghanaian population with aid from the
previous DHS survey conducted within the country, stakeholders, and a survey pre-testing. The
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GSS and GHS also oversaw and carried out the actual collection and publishing of the collected
Ghana DHS information. For the 2003 GDHS, the services of NMIMR, were also utilized in
collaboration with the GSS and GHS. Technical support for all surveys was provided by Macro
International Inc.

All three questionnaires were assembled in English, and translated into the three most
common local languages Akan, Ga, and Ewe. While the 2008 GDHS offered no other survey
translations, the 2003 GDHS and the 1998 GDHS offered translations in 2 additional languages,
one of them being Dagbani. The 2003 GDHS was also translated into Hausa, and the 1998 GDHS
offered a translation in Nzema.

Sampling Design
The 1998, 2003 and 2008 GDHS surveys implemented a representative two-stage
stratified probability sampling design. The latest population census was used as a sampling
frame for subject recruitment, such that, the 1998 GDHS utilized Ghana’s 1984 Population
Census, whereas the 2003 and 2008 GDHS referred to the updated 2000 Population Census.

In the first stage of the sampling design, systematic sampling with probability
proportional to size (the PPS-Method) based on the number of households, was used to select
enumeration areas (EAs). The Ghana Population and Housing Census was first stratified into
Ghana’s ten administrative regions and further into rural and urban EAs before selecting EAs for
sampling. The PPS-method was used to select 400 geographical EAs for the 1998 GDHS survey,
138 urban and 262 rural. Both the 2003 and 2008 GDHS used the PPS-Method to select 412 EAs.
This sampling strategy allowed for representative parameter estimates to be made for the
country as a whole, as well as separately for each of Ghana’s ten regions, and by urban and rural
locations.69
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The second stage of the sampling design involved selecting households to survey within
each of the selected EAs. For this to occur, a complete list of all the households within each of
the selected EAs was conducted. The 1998 GDHS collected a complete household listing
between August and September of 1998, the 2003 GDHS from May to June of 2003, and the
2008 GDHS from June to July of 2008.

Private households to survey were selected using a systematic sampling method within
each EA, with an increased number of households chosen in regions with smaller population
sizes in the 1998 and 2003 GDHS. For the 1998 GDHS, 15 households in each EA were selected
in all regions except the Upper West, Upper East and the Northern regions, where 20
households were selected. For the 2003 GDHS, 15 households were also selected within each
EA of each region, except for 16 households in the Northern region, and 20 households within
each EA in the Brong Ahafo region. Increasing the number of households to survey within
regions with smaller population sizes was done to ensure an adequate number of completed
household interviews would be conducted to provide reliable estimates with acceptable
statistical provision. Adjustment for oversampling was taken into account through the use of
sample weights. The 2008 GDHS averted this problem by selecting 30 households within each of
the enumeration areas in all ten regions of the country.

The 1998 GDHS survey was designed to obtain completed interviews for 4,500 women
aged 15-49, and for 1,500 men aged 15-59. To achieve this, and account for non-response, all
women in 6,375 households were selected for interview, and every man in every third
household was selected for an interview. For the 2003 GDHS, every woman aged 15-49 and
every man aged 15-59 were eligible for interview in all of the selected 6,628 households.
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Since the 2008 GDHS selected a larger number of households to sample, all 12,323
households selected were eligible for the household questionnaire, with women aged 15-49,
and men aged 15-59 eligible for interview in half of the selected households. For all three
surveys, weights were calculated based on EA, household, and non-response, to prevent
distorted representations.15

Subject Recruitment and Response Rates
To include women of child bearing age, only women aged 15-49 were selected for the
women’s questionnaire. Men aged 15-59 were eligible for the men’s questionnaire. For all
three surveys, usual residents of selected households, or visitors in the household that were
present the night before the survey, were eligible for interview. While the GDHS sampling
frame includes most of the population of Ghana, the selection of private households to survey,
only, yields the non-representation of Ghanaians that live in non-residential institutions, such as
hotels, hospitals, prisons, and similar establishments.

As stated previously, the 1998 GDHS selected 6,375 households nationwide via a twostage sampling approach. Of this sample, 99% of households (n = 6,055) were occupied with
residents and available for interview at the time of data collection. There were 4,970 eligible
women from these households and 1,596 men eligible in every third household. Interviews
were successfully completed for 6,003 households, 4,845 women, and 1,545 men, indicative of a
97% response rate for both sexes.

For the 2003 GDHS, 6,628 households were selected for interview. Of this sample, 99%
of households (n = 6,333) were occupied with residents at the time of data collection, with 5,949
women and 5,345 men eligible for interview. Households not available for interview were most
often vacant or destroyed. Interviews were successfully completed for 6,251 households,
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indicative of a 99% response rate. For the women, 5,691 interviews were successfully
completed, yielding a response rate of 96%. For the men, 5,015 of the 5,949 eligible men were
interviewed, for a response rate of 94%. Response rates were significantly lower in urban areas
over rural areas for the household, women’s and men’s questionnaires. The DHS report
indicated that men display lower response rates as a reflection of more frequent and longer
absences from home, as related to lifestyle and employment.69

For the 2008 GDHS, 12,323 households were selected for interview. Of this sample,
11,913 households were available, and 11,778 households were successfully interviewed,
yielding a 99% response rate. As in the 2003 GDHS, the principal reason households were not
occupied were because structures were vacant or destroyed. For the women’s survey, 5,096
women were eligible within half of the occupied households, and 4,916 of these women were
successfully interviewed, for a response rate of 97%. Similarly, 4,769 men were eligible for
interview in half of the households, with 4,568 men successfully completing the interview,
yielding a 96% response rate. In this survey, differences in urban and rural response rates were
minimal.

The main reason for non-response by individuals in all three surveys was a failure for the
subject to be reached, despite repeated attempts.

Creation of Thesis Data Set According to Inclusion Criteria
For the purposes of the following research study, only responses from the women’s
questionnaire were analyzed. Women were included into the study if: 1) the woman gave birth
to at least one child in the five years preceding the survey, and 2) if the last born child under-five
years of age currently lives with the mother interviewed. Response outcomes were restricted as
they pertained to the last born child to reduce the over-representation of the fixed effects of
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women with more than one child. A number of children’s HSU studies have included only the
mother’s last born child in analysis.42 Furthermore, only children who lived with their mother
were included in analysis, so that the effect of mother’s appropriate ANC on subsequent receipt
of the appropriate health-related care of children could be more accurately explored. See Table
3 for a breakdown of the sample size formulation in accordance with the noted exclusion
criteria.

Conceptual Model: Andersen’s Behavioural Model
The Andersen Behavioural Model will be used as the conceptual framework for the
following study. This model has been successfully used in a number of studies analyzing child
and maternal HSU in developing countries.33,193–198 See Figure 2 for a pictorial representation of
Andersen’s model.

The Andersen Behavioural Model suggests that use and non use of health services is
determined first by: 1) environmental factors that form the milieu in which utilization occurs,
such as the health care system, health policies, and other contextual variables, 2) characteristics
of the population in which the HSU occurs, and 3) particular health behaviours of the
individual.70,71,199 The Andersen model groups population-based factors into 3 categories: factors
that predispose an individual to use health services, factors that enable a person to use services,
and the individual’s need for care.

Factors that predispose an individual to utilize services are the variables within the
population that contribute to an inclination, or natural tendency for an individual to behave in a
specific way. These include demographic factors (e.g. age, gender, marital status), contextual
aspects of the social structure (e.g. level of education, ethnicity, an individual’s occupation,
partner’s occupation), and population factors that influence beliefs about health and the health
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Table 3. Creation of Final Sample.
Pooled

1998

2003

2008

15,450

4,843

5,691

4,916

Women who did not give birth in
previous five years

7300

2,376

2,777

2,147

Last born child <5 does not live
with mother

163

52

58

53

6,786

2,212

2,565

2,009

Total Number of Women Surveyed
Excluded:

Final Sample

Source: Ghana Demographic and Health Surveys15,68,69
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Figure 2. The Andersen Behavioural Model

Source: Andersen RM. Revisiting the behavioral model and access to medical care: does it
matter? Journal of Health and Social Behavior. 1995;36(1):1-10.70
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care system (e.g. religion, knowledge about health and the health care system, values, attitudes
towards medical care).

Enabling resources are the factors that enhance the ability to obtain and access health
care services. These factors include personal enabling factors (e.g. wealth, insurance, regular
source of care, distance to health care, wait times), and organizational factors of the health care
system that enable use (e.g. distribution of health facilities, presence of and availability of
medical staff).

Lastly, the need to access health care is measured as it is perceived by the individual,
family members or as evaluated by a health care professional. Such factors include health
status as well as the number and type of symptoms experienced in a given period of time.

The ‘Health Behaviors’ component of the model includes personal health practices (e.g.
how an individual seeks a particular form of care), as well as the decision to use health services.
To evaluate the use of health services, the Andersen Behavioural Model also examines
consumer satisfaction, as well as both the perceived and evaluated health of the individual.

Selection and Definition of Variables
Key Independent Variable: Quality of ANC
The quality of ANC is the main independent variable in this study. Three separate binary
indicator variables of ANC quality were created and combined to rank women according to the
overall quality of ANC received for her most recent birth. These variables were: 1) appropriate
number of ANC visits (4 visits or more, vs. 3 visits or less), 2) place of delivery (health facility, vs.
home birth), and 3) trained health provider assistance at delivery (yes, vs. no). In the following
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section, each of these three variables combined to create the composite quality of ANC variable
is explained.

1) Number of ANC Visits. Women who indicated she had given birth within the five
years prior to survey onset were asked the number of times she received ANC while pregnant
with her last child. Responses ranged from 0 to 32 visits. Since WHO recommends four ANC
visits prior to delivery,2 responses were coded as 1 = four or more ANC visits prior to delivery, vs.
0 = three or less ANC visits. Other studies of children’s immunization,33 the effect of prenatal
care on children’s health care utilization,27 and studies of maternal health care utilization,200
have categorized appropriate ANC visits in this manner.

2) Skilled Health care Provider at Delivery. Women were asked who assisted the
delivery of her last born child, and responses were grouped into the binary categories: 1 = skilled
health professional assisted delivery vs. 0 = non-health professional assisted delivery. Skilled
health professionals included doctors, nurses, midwives, auxiliary midwives, or community
health officers/nurses. Non-professional health care providers were defined as trained
traditional birth attendants, untrained traditional birth attendants, community village health
volunteers, traditional practitioners, relatives/friends or others. If respondents indicated
assistance from both a professional and a non-professional health care provider, the delivery
was categorized as assisted by a health-professional only. Categorization for this variable was
based on the recommendation that a skilled health care provider assist in deliveries, as outlined
by WHO, the International Confederation of Midwives (ICM), and the International Federation
of Gynecology and Obstetrics (FIGO). 3 Other studies analyzing skilled attendance at delivery
have grouped doctors, nurses and midwives together as skilled providers.197,201
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3) Place of Delivery. Place of delivery was determined by asking each woman where she
had delivered her last born child. A binary variable was created grouping responses as 1 = health
facility delivery, or 0 = home delivery. Institutions regarded as health facilities were government
hospitals, government polyclinics, government health centres, government health posts,
community-based health planning and services centres, private hospitals, private clinics, family
planning or Planned Parenthood association of Ghana centres, maternity homes, or any other
indicated type of public or private medical centre. Responses categorized as a home-delivery
included deliveries that occurred at the respondent’s home, another person’s home, or at the
home of a traditional birth attendant. Many studies have classified place of delivery as a binary
variable of home vs. health facility delivery.30,41–43,139,140

Quality of ANC. The overall quality of ANC variable was created by combining the
aforementioned variables into three quality of ANC groups, using a hierarchical structure of
indicated quality specified by the three variables combined. If a woman indicated she had
received appropriate care in each of the three specified variables, she was given a score of 3,
and was grouped into the best ANC category. If a women received appropriate care in at least
one of the specified variables, but not in all three (a score between 1 and 2), she was put into
the intermediate level of ANC group. Lastly, if a woman indicated she did not receive any
dimensions of appropriate care (a combined score of 0), she was coded into the poor quality of
ANC group. See Table 4 for a diagram outlining the formation of the quality of ANC variable.

Dependent Variables
All three dependent variables pertain to questions asked to women in section 4B of the
women’s questionnaire. This section is titled “Immunization and Health” in the 1998 DHS,

74

Table 4. Configuration of Quality of ANC Variable.
Quality of ANC
Variable

Number of ANC Visits

Skilled Provider

Place of Delivery

1) Best ANC

4 or more visits

AND

yes

AND

health facility

2) Intermediate ANC

4 or more visits

OR

yes

OR

health facility

3) Poor ANC

3 or less visits

AND

no

AND

home facility
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“Immunization, Health and Nutrition” in the 2003 GDHS, and “Child Immunization and Health,
and Child’s and Women’s Nutrition” in the 2008 GDHS.

Immunization Status. In the women’s questionnaire, women were asked if they had a
vaccination card for their most recent born child less than five years of age. If the woman was
able to locate the card, the interviewer transcribed whether the child had received the BCG,
polio1, polio 2, polio 3, DPT 1 DPT 2, DPT 3, and the measles vaccine. If the mother was unable
to locate the vaccination card, or indicated that the child did not have one, the interviewer
asked the mother if the child had received any vaccinations, and if so, which ones. To aid recall,
particular vaccinations were cued for the diseases they prevented and the way in which the
vaccine is administered. A number of studies have demonstrated that mother’s report is a
reliable and valid measure of children’s vaccination status.202–206 From the 1998 GHDS, 67.8% (n
= 1,531) of mothers were able to produce a vaccination card, followed by 73.7% (n = 1,932) in
the 2003 GDHS, and 77.6% (n = 1,599) from the 2008 GDHS.

For the purposes of the following study, information on immunization status was limited
to children between the ages of 12 and 23 months. If receipt of all eight standard
immunizations occurs on schedule, all Ghanaian children should be fully immunized by nine
months of age (See Table 1 for Ghana’s Immunization Schedule). However, 12-23 months is the
particular age bracket that is the benchmark to assess complete immunization used by the EPI,
and WHO.

A binary variable was created for immunization status, whereby children were
categorized as fully immunized if they received all eight basic vaccinations listed in the EPI at
anytime between 12 and 23 months of age. The children who did not receive the full schedule
of immunization by this time were categorized as “not fully immunized.” Other studies analyzing

76

children’s immunization have also categorized vaccination status, restricted to children 12 to 23
months, 132,133,138,207 and others have created a binary variable, grouping partial and noimmunizations together.31

When only children aged 12-23 months were included in the analysis, the sample for the
immunization variable was 3,168 children (1998 n = 1,044; 2003 n = 1,215; 2008 n = 909).

Medical health services utilization for a child with a fever. Women were asked if their
most recent child less than five years of age had a fever between the past 24 hours and two
weeks prior to the survey. In the 1998 GDHS, children were asked whether treatment was
sought for the fever, and where the treatment was sought. For the 2003 and 2008 GDHS
surveys, women were asked whether treatment for their child’s fever was sought for a fever
alone, or for a fever combined with a cough in the previous two weeks.

The binary variable, “Appropriate care for fever” was created from the 1,356 indicated
febrile children (1998n = 312; 2003n = 615; 2008n = 429). Children who had been taken to a
medical facility for treatment were categorized as having received receipt of appropriate care
for the fever. A medical facility included all public health facilities (government hospitals,
government health centres, government health posts, mobile clinics, and public community
health workers) and private sector health facilities (private hospitals or clinics, private doctors,
mobile clinics, and private community health workers). Receipt of care at a pharmacy was not
considered as appropriate care. Children with a fever whose mothers did not seek care from the
aforementioned sources were categorized as not having received appropriate care.

Appropriate care for child’s diarrhea. Women were asked if their youngest child underfive had experienced diarrhea at anytime between the past 24 hours and the 2 weeks prior to
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the interview, and if yes, if anything was given to treat the diarrhea. Diarrhea was defined as
loose or watery stools. In the 2003 and 2008 GDHS, women who indicated that their child had
diarrhea were directly asked whether they had given the child “a fluid made from a special
packet called oral rehydration salts?” and/or “A government-recommended homemade fluid?”
Respondents were also asked if they had given their child anything else to treat the diarrhea.
The 1998 GDHS questioning scheme differed in that mothers were asked what was given to
treat the diarrhea, without being probed as to whether they specifically gave the child oral
rehydration salts or the recommended home fluid.

The binary variable, “Appropriate care for child’s diarrhea” was created from all the
children who had diarrhea between the previous 24 hours up until the past two weeks, for a
sample of 1,384 (1998 n = 482; 2003 n = 466; 2008 n = 436). Children of mothers who indicated
they had given the child a fluid made from oral rehydration salts, and/or the governmentrecommended homemade fluid, were grouped together as “receipt of appropriate care for
child’s diarrhea.” Children with diarrhea who did not receive an ORS packet and did not receive
RHF were grouped as “inappropriate care for child’s diarrhea.”

Independent Variables
The independent variables included in the analyses were chosen based on prior
literature. The following section lists the independent variables and how they were measured.
See Figure 3 for a list of the independent variables grouped into predisposing, enabling, and
needs based factors, in alignment with Andersen’s Behavioural Model, the conceptual
framework employed in this study.
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Environmental
Survey Year. This variable was constructed to account for the dataset in which particular
observations came from, and to include time-dependent contextual information into the
analyses. Survey year was grouped as one of either the 1998, 2003, or 2008 GDHS.

Predisposing Variables.
There were 14 variables in the study that were considered predisposing. Two of these
variables were measured continuously: maternal age, and number of household members.

Maternal Age. The age was defined as the mothers’ age in completed years at the end
of the month that the interview took place. Other studies of immunization have kept maternal
age as a continuous variable.66 A number of studies have indicated that child HSU fluctuates
with variation in maternal age.40,42,48,127,132,134,138

Number of Household Members. This variable was determined by asking survey
respondents to list all the people who usually live in the household, as well as the guests who
spent the previous night in the house. We included this variable as a proxy for parity, as well as
the burden of responsibility faced by caregiver(s), both financially and in the limited amount of
time able to devote to each household member. Many studies have indicated less HSU for larger
families in Africa,48,132,134 other developing countries, as well as in studies conducted in Western
countries.108,208

Birth Order. The birth order in which the most recent child was born was provided in
each dataset, and was determined by asking mothers about their birth history, and the dates
when each birth occurred. For ease of analyses, birth order was categorized into four groups:
first born, second born, 3rd-4th born, and 5th born and up. Numerous studies have indicated that
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birth order affects child HSU, usually in that mother’s are more likely to seek care for first born
children, with declines in health-seeking behaviour with increasing birth order.40,127,134,137,138,208
Religion. For ease of analysis, a religion variable was created using only 3 categories: 1)
Christian (Catholic, Anglican, Methodist, Presbyterian, Pentecostal/Charismatic, Other
Christian), 2) Muslim and 3) Other (Traditional, Spiritualist, no religion, or other). Since the
CHAG offers services to Christians only and operates the majority of private-based health care in
Ghana,86 it is reasonable to hypothesize that Christians may exemplify greater levels of health
care utilization for their children, than other religious or non-religious groups. Other studies
have found differences in immunization uptake according to religion. For instance, Babalola
(2009) found that in Nigeria, Muslims were less likely than Christians to be fully immunized.42
Maternal and Paternal Education. Respondents who indicated they had attended
school were asked about their highest level of education. If applicable, each woman was also
asked about the highest education level of her current or previous partner/husband. Education
was grouped into three levels: 1) No education 2) Some primary to finished primary school
(grade 1 to finished grade 6), and 3) Some highschool or more (grade 7+). Women who indicated
that they did not have a current or previous partner/husband, were excluded from analysis.
This grouping coincides with the institutional grade levels in Ghana’s education system, and
ensured adequate cell count sizes in each group.

Maternal education has been cited as one of the strongest predictors in enhancing child
HSU,43 and prior studies analyzing immunization in Ghana have linked increased maternal
education to greater odds of complete immunization.74 Paternal education has also been found
to increase child health care utilization for fever,48 and for immunizations.134 Vaccination status
has also been affected by variables relating to father’s education, such as a white collar paternal
occupation,74 and father’s ability to speak English.129
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Ethnicity. Women’s ethnicity was transcribed as one of either Akan, Ga/Dangbe, Ewe,
Guan, Mole-Dagbani, Grussi, Gruma, or Other. The 1998 and 2003 GDHS questionnaire also
included a possible Hausa ethnic response, which was subsequently deleted in the 2008 GDHS
questionnaire and replaced with the Mande ethnic group. For the following study, response
options were restricted to the five largest ethnic groups only: 1) Akan, 2) Ga-Adangbe, 3) Ewe, 4)
Mole-Dagbani, and 5) Other. Studies conducted within Africa that have incorporated ethnicity
into their designs have found an effect on immunization status,134,138 and HSU for febrile
children under-five.48

Marital Status/Living with Partner. Current marital status was assessed by asking
respondents whether they were currently married, or living with a partner. Subjects who
responded they were not currently married or living with a partner were asked if they had ever
lived with a man, and if yes, whether they were now considered widowed, divorced, or
separated. For this study, a binary marital status variable was created such that women who
were currently married or living with a partner were grouped together, and all other women
(never lived with a man, widowed, divorced, or separated), were grouped into another category.

Prior research has indicated that children of married women have better nutrition
levels, and less immunization drop-out rates, due to enhanced support systems available to
these children.36,209 There also has been evidence that never married mothers are more likely to
seek care for febrile children at a health facility.56

Sex of Child. The sex of the most recent born child was coded as either male or female.
A number of studies have indicated differences in child well-being based on gender. For
instance, in rural India, Choi and Lee found that increased ANC attendance made an impact on
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immunization uptake for boys only, and not girls,141 and Dillip et al. found that in Tanzania,
female children were less likely to receive prompt treatment at a health facility.56

Age of Child. The child’s age in years was ascertained by asking mothers the date of the
child’s birth, and calculating the age in years at the time of survey data collection. In Western
studies, greater health utilization has consistently been demonstrated for younger children vs.
older children.24,208

Child Wanted at Conception. Women were asked whether, at the start of her last
pregnancy, if she wanted to become pregnant then, wanted to wait until later, or did not want
to have any more children at all. A binary variable was created to account for children wanted at
the time of pregnancy or later on, vs. not wanting to have any more children ever. This variable
has been categorized similarly in other studies,197 and was included in the analyses due to
studies showing that a pre-planned, wanted child can affect immunization.28

Media exposure. A composite variable for media exposure was created by combining
and ranking information from the following three media-related exposure questions:

1) Reads the newspaper at least once a week. In the 1998 GDHS, women who
indicated that they were able to read and understand a newspaper easily or with difficulty were
subsequently asked whether they read a newspaper or magazine at least once a week. The 2003
and 2008 GDHS offered more response options as the question asked was: “Do you read a
newspaper or magazine almost every day, at least once a week, less than once a week or not at
all?” In line with the 1998 GDHS question, responses from the 2003 and 2008 GDHS were
categorized into those who read the newspaper at least once a week (almost every day or at
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least once a week), vs. those who do not read the newspaper at least once a week (less than
once a week or not at all).

2) Watches TV at least once a week. In the 1998 GDHS, respondents were asked
whether they usually watch TV at least once a week. For the 2003 and 2008 GDHS, the question
was broadened as in the newspaper exposure question. Categorization was made the same for
all three survey years by suppressing the additional responses in the 2003 and 2008 GDHS to
those who watch TV at least once a week (almost every day or at least once a week), vs. those
who do not watch TV at least once a week (less than once a week or not at all)

3) Listens to the radio everyday. In the 1998 GDHS, women were asked whether they
“listen to a radio everyday.” Once again, in the 2003 and 2008 GDHS, the question was
broadened. The additional responses in the 2003 and 2008 GDHS were categorized to those
who listen to the radio everyday almost every day vs. those who do not listen to the radio
everyday (at least once a week, less than once a week, or not at all).

Media exposure. A composite, ranked media exposure variable was calculated. If a
woman indicated she did not read the newspaper every week, did not watch TV at least once a
week, and did not listen to the radio almost every day, the woman was in the “least media
exposure” category. If a woman indicated she was exposed to only one of the media outlets at
the indicated frequency, she was placed in the “intermediate media exposure” category. Lastly,
if a woman indicated she was exposed to two or all of the media outlets, she was placed in the
“most media exposure” category. Previous studies have linked increased media exposure to
children’s immunization status,41,137 care for fever,48 and improved treatment of diarrhea.65,210
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Enabling Factors.
Four independent variables were considered enabling factors in accordance with
Andersen’s Behavioural Model.

Region. Access issues and regional differences were determined by incorporating a
respondent’s region of residence. Region was determined based on the region in which the
respondent was interviewed, in accordance with the ten regions of Ghana. Research has
indicated that there are differences in children’s complete immunization by region in Ghana,74
and between regions within other African countries.41,137

Location. Access issues were also incorporated by the inclusion of the type of residence
the respondent was interviewed in, categorized as urban or rural. Generally, urban residence
has been linked to increased utilization of children’s health services,48 yet some studies indicate
that rural location can predict HSU for children when adjusting for a multitude of factors in a
regression.41,74

Sex of Household Head. Respondents were asked the sex of the household head, which
was used to create a binary variable, male or female. Other studies have demonstrated gender
differences in decision-making, and that the sex of the household head can affect children’s
HSU.42,211

Wealth Index. In developing countries, capturing a reliable measure of the variation in
household SES can be difficult when respondents are directly questioned about their finances in
terms of income, consumption, and expenditures. This is due to the extensive number of survey
questions needed to reliably assess SES through income-based variables, recall bias and
seasonal variations in employment which yield inconsistencies in earned finances and an unclear
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picture of overall wealth.212,213 To circumvent these problems, Filmer and Pritchett suggest
analyzing variations in household asset ownership as a proxy for differentiated wealth through
principal component analysis (PCA), on the assumption that particular factors such as durable
household asset acquisition (e.g. a car), and housing characteristics (e.g. type of flooring) can be
used to reflect differences in living standards, and wealth.214 Following their publication, the use
of asset indicators as a proxy for wealth through PCA has been employed in numerous
studies,138,215–217 and Filmer and Pritchett’s paper has been cited as one of the top 10
contributing resources to health equity.218 In the 2003 and 2008 GDHS datasets, wealth quintiles
were provided based on asset ownership, as devised by Filmer and Pritchett.

Since the 1998 GDHS dataset did not provide a wealth index, yet still provided a
complete picture of asset information, PCA was utilized to construct wealth quintiles for the
1998 GDHS, as well as new wealth quintiles for the 2003 and 2008 GDHS datasets. Aid in the
construction of new wealth indices was provided by a publication by Vyas and
Kumaranayake,219 which applied the PCA technique with step by step instructions for DHS data.
Upon completion, the created wealth indices were verified by comparing the new 2003 and
2008 wealth quintiles to the ones provided in the GDHS datasets, which yielded a distribution
with minimal differences. For a full description of how PCA was utilized to construct a wealth
quintile index, please see Appendix C. Prior studies conducted in Ghana have indicated that
children from lower wealth groups are more likely to be incompletely vaccinated,18,40,138 with
costs of immunization acting as a barrier to complete immunizations.18,125,126

Need Factors

Two variables were considered need factors: Quality of ANC (summarized previously, as
it is the key independent variable), and child’s perceived size at birth.
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Child’s Perceived Size at Birth. Respondents were asked whether, at the time of birth,
their last born child was very large, larger than average, average, smaller than average or small.
Responses were compressed to smaller than average, average, and larger than average. This
variable was included as a proxy for child’s health at delivery, which could affect a child’s health
status later in childhood. A child’s health status has been estimated to account for about onesixth of the variance in children’s HSU.24,208

Missing Data
The majority of variables had either no missing observations, or less than 1.5% of
observations missing. The variables with no missing observations were maternal age, number of
household members, birth order, marital status, sex of child, age of child, survey year, region,
type of residence, and sex of household head. The variables with less than 1.5% missing were
skilled health care provider during delivery, health facility delivery, religion, maternal education,
ethnicity, child wanted at conception, perceived size of child at birth, media exposure, and
wealth. Two variables had just over 2% missing: number of ANC visits (2.8%), quality of ANC
(3.3%). Respondents with missing data, including “I do not know” responses, were so few that
these respondents were deleted entirely from analysis. Paternal education had the most
missing values with 8%, as women with no current or previous partner were excluded from
analyses along with women with missing and “I do not know” responses.

Statistical Analyses
The data were analyzed using STATA 11.0 statistical software.220 Permission to use the
GDHS data for this analysis was obtained from MEASURE DHS. The unit of analysis was the most
recent child born within the previous five years of the survey, who currently lives with the
mother. Weights were used as recommended by the DHS.
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Descriptive Statistics
Univariate Analyses for each of independent and outcome variables was performed to
determine the distribution of each predictor, and to gauge type of respondents in the dataset.

Bivariate Analyses

Bivariate analyses were performed to assess the association between each of the three
outcome variables, with each of the predisposing, enabling, and need-based predictors,
independently. To analyze distributional differences between the categorical predictors and
each of the three outcomes, cross-tabulations contingency tables were utilized with Pearson’s
Chi -Square utilized to detect significant relationships. For the variables measured continuously,
maternal age and the number of household members, the t-test for differences in the means
was utilized to assess significance. Significance was set at α = 0.05.

Multivariable Analyses

In three separate models, a multivariate logistic regression was employed to estimate
the parameters of the combined effect of each of the predictors on each of the three outcomes.
To assess the primary hypothesis that increased quality of ANC yields improved health-related
care of children, the intermediate level of ANC comprised the reference category. Due to the
complexity of the survey design, survey adjustments were made to account for clustering,
stratification and unequal clustering, which enabled inferences to be made to the entire
Ghanaian population. Researchers have shown that it is important to account for complexity in
survey design in order to draw accurate estimates of standard errors when the sample is drawn
from clusters, stratified areas, and with unequal weights.221,222 Significance was determined only
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if a predictor exemplified a p-value less than 0.05. The multivariate logistic regression follows
the following model:

Logit [π(x)] = Ln (π)/(1- π) = a + βixi
The probability of the outcome is denoted by π; a is a constant, βi denotes each of the
estimated regression coefficients, which will be calculated by the maximum likelihood method;
and xi denotes each of the predictor variables. If the independent variable is measured
continuously, the βi coefficient represents the expected log odds on the dependent variable
associated with a unit change in the independent variable. If the independent variable is
measured categorically, a separate βi coefficient for each category of a categorical variable is
constructed. If the βi coefficient is positive, the results indicate that the log odds on the
dependent variable increases for that categorical member in comparison to the reference
category, or with a unit increase of a continuous variable. Similarly, if the βi coefficient is
negative, there is a decrease in the log odds for that categorical member in comparison to the
reference category, or with a unit increase of the continuous variable. The magnitude of the
effect, relative to the reference category, is understood by converting the log odds to odds
ratios.

Stratums with only one primary sampling unit (PSU) were dealt with using a scaled
technique. The scaled technique averages the variances from the strata with multiple sampling
units to create a variance for the stratums with only one PSU. The other two ways to deal with
singleton PSUs are through either the centred technique which centres the strata with one
sampling unit at the grand mean, or with the certainty option, which should be utilized only
when a PSU was incorporated into the dataset intentionally. All three techniques were
compared with differences in odds ratios only detected at the 0.00001 level.
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Chapter 4.

Results

Distribution of the Three Variables Combined to Create the Quality of ANC Variable
The quality of ANC variable was created by combining three binary indicator variables of
ANC quality: 1) appropriate number of ANC visits (1 = 4 or more visits, 0 = 3 or less visits), 2)
skilled health provider assistance during delivery (1 = yes, 0 = no), and 3) place of delivery (1 =
health facility, 0 = home). Table 5 lists the distribution of each of the three indicator variables
according to each of the three GDHS datasets, and as combined across surveys. Combined
results indicated that 70% of women received the appropriate number of four or more ANC
visits, 47% of the women had a delivery assisted by a skilled health provider, and 47% of women
delivered her child at a health facility. Results also indicated that within each of the ANC
indicator variables, ANC quality increased with each proceeding GDHS.

Descriptive Statistics
Quality of ANC
When the three surveys were pooled and the three ANC quality indicator variables were
combined to create the overall quality of ANC variable, results indicated that the majority of
women received the best level of ANC care (n = 2,664, 41%). Intermediate level of care followed
(n = 2,376, 36%), with the least amount of women in the poor ANC group (n = 1,524, 23%).
Antenatal care quality also improved with each progressive survey year. In the 1998 GDHS, 34%
of women were in the best ANC group (n = 741; poor ANC group: 29%, n = 628), followed by a
slight increase to 38% in 2003 (n = 935, poor ANC group: 25%, n = 607), with a large increase to
51% in the 2008 GDHS (n = 988, poor ANC group: 15%, n = 289). See Figure 4 for a pictorial
representation of the categories of the Quality of ANC variable by year.
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Table 5. Distribution of the Variables Combined to Create the Quality of ANC Variable.
Variable

Category Classification

Number of ANC Visits

0 = Inappropriate
1 = Appropriate (4 or more)
1,917 (29.1%)
4,681 (70.9%)
1998
770 (35.5%)
1,399 (64.5%)
2003
734 (29.7%)
1,737 (70.3%)
2008
413 (21.1%)
1,545 (78.9%)

Delivery Provider

0 = Not a Professional
1 = Health Professional
3,555 (52.4%)
3,225 (47.6%)
1998
1,284 (58.1%)
927 (42.0%)
2003
1,429 (55.8%)
1,134 (44.3%)
2008
842 (42.0%)
1,164 (58.0%)

Place of Delivery

0 = Home
1 = Health Facility
3,611 (53.5%)
3,143 (46.5%)
1998
1,293 (58.8%)
907 (41.2%)
2003
1,455 (56.9%)
1,101 (43.1%)
2008
863 (43.2%)
1,135 (56.8%)

Source: Data obtained from the 1998, 2003, and 2008 Ghana Demographic and Health
Surveys.15,68,69
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Figure 4. Distribution of the Quality of ANC in Ghana, 1998 – 2008.
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Sample Demographics for the Control Variables in Andersen’s Model
The frequency distribution for the contextual factor and each of the predisposing,
enabling and need based predictors can be found in Table 6. Distribution of the contextual
factor, survey year, was fairly even between the three surveys (1998 = 33%, 2003 = 38%, 2008 =
30%) with the most respondents from the 2003 GDHS, and the fewest from the 2008 Ghana
DHS.

With respect to the predisposing factors, the mean age of the 6,786 women in our
sample was 30 years old, with, on average, 6 members in each household. The majority of the
mothers had no education (43%), followed by 37% with secondary schooling or more, and 21%
with some form of primary education only. In contrast, the majority of fathers had at least some
secondary schooling (54%), followed by 35% with no education, and only 8% with some primary
schooling. The dominant ethnic groups in the sample were Akan (40%), followed by MoleDagbani (21%) and Ewe (12%), and a large majority of respondents were Christian (67%),
followed by a comparable number of Muslims (17%) and people in the ‘Other’ religious category
(16%). Most respondents were not regularly exposed to media and were in the least media
exposure group (43%, n = 2,911), followed by 33% of women who had regular exposure to one
or more media outlets (n = 2,189), and 25% of respondents in the most media exposure group (n
= 1,664). Male and female children were represented equally comprising 50% of the sample
respectively, and a majority of children were either 5th born (31%, n = 2,111) or 3rd born (29%, n
= 1,961), followed by either first (21%, n = 1,395) or second born (19%, n = 1,319). The majority
of children were less than one year of age (29%, n = 1,979), with the percentage of children
represented decreasing with each additional year. Only 10% (n = 672) of women were either
divorced, widowed, separated, or had never had a partner, and 14% (n = 922) of women
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Table 6. Distribution of Variables by Andersen Model Groupings.
Variable

Frequency (%), N=6,786

Contextual Factor: Survey Year
1998
2003
2008

2,212 (32.6%)
2,565 (37.8%)
2,009 (29.6%)
Predisposing Factors

Maternal Age (Mean ± S.D.)
Household Members (Mean ± S.D.)
Maternal Education
No Education
Finished Primary
Secondary and Up
Paternal Education
No Education
Finished Primary
Secondary and Up
Ethnicity
Akan
Ga-Adangbe
Ewe
Mole-Dagbani
Other
Religion
Christian
Muslim
Other
Media Exposure
Least
Intermediate
Most
Child’s Gender
Male
Female
Birth Order
1st Born
2nd Born
3-4th Born
5th Born +

30.3 ± 7.3
5.9 ±2.9
2,916 (43.0%)
1,393 (20.5%)
2,475 (36.5%)
2,213 (35.3%)
533 (8.3%)
3,480 (54%)
2,734 (40.3%)
417 (6.2%)
800 (11.8%)
1,420 (21%)
1,411 (20.8%)
4,508 (66.5%)
1,217 (17.9%)
1,057 (15.6%)
2,911 (43.0%)
2,189 (32.4%)
1,664 (24.6%)
3,432 (50.6%)
3,354 (49.4%)
1,395 (20.6%)
1,319 (19.4%)
1,961 (28.9%)
2,111 (31.1%)
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Variable

Frequency (%), N=6,786

Child’s Age at time of Survey
<1 year
1≥ to <2 years
2≥ to <3 years
3≥ to <4 years
4≥ to <5 years
Marital Status
Married or Living Together
Not Together
Child Wanted when Pregnant
Wanted then or Later
Wanted no more Children

1,979 (29.2%)
1,880 (27.7%)
1,335 (19.7%)
937 (13.8%)
655 (9.65%)
6, 114 (90.1%)
672 (9.9%)
5,862 (86.4%)
922 (13.6%)
Enabling Factors

Region
Western
Central
Greater Accra
Volta
Eastern
Ashanti
Brong Ahafo
Northern
Upper East
Upper West
Location of Residence
Rural
Urban
Sex of Household Head
Male
Female
Wealth Index
Poorest
Poor
Middle
Richer
Richest

620 (9.1%)
494 (7.3%)
645 (9.5%)
561 (8.3%)
637 (9.4%)
987 (14.5%)
663 (9.8%)
900 (13.3%)
597 (8.8%)
682 (10.1%)
4,807 (70.9%)
1,979 (29.2%)
4,930 (72.7%)
1,856 (27.4%)
1,887 (28.2%)
1,385 (20.7%)
1,140 (17.0%)
1,152 (17.2%)
1,131 (16.9%)
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Variable

Frequency (%), N=6,786
Need Factors

Quality of Antenatal Care
Worst
Intermediate
Best
Child’s Size at Birth
Larger than Average
Average
Smaller than Average

1,524 (23.2%)
2,376 (36.2%)
2,664 (40.6%)
3,363 (49.8%)
2,341 (34.6%)
1,055 (15.6%)
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indicated that when they became pregnant with their most recent child, they had not wanted
the pregnancy.

For the enabling factors, Ghana’s ten regions were represented fairly equally, with the
most respondents from the Ashanti region (15%, n = 987), and the least respondents from the
Central region (7%, n = 494). A large majority of the sample, 71% (n = 4,807), were from urban
areas, and 73% (n = 4,930) of households were headed by a man. The majority of respondents
were from the poorest wealth quintile (28%, n = 1887), with the rest of the wealth groups
represented fairly evenly.

For the need factor, size of child at birth, 50% (n = 3,363) of the mothers reported
having a child that was larger than average at birth, and 35% (n = 2,341) of women reported
delivering an average sized child. Children that were smaller than average at birth comprised
16% (n = 1,055) of the sample.

Bivariate Analyses
Immunization
Of the 3,168 children aged 12 to 23 months, a total of 2,200 children (69.4%) were fully
immunized. See Table 7 for a listing of immunization status in accordance with each of the
predisposing, enabling and need factors.

Quality of ANC by Immunization
Immunization status differed significantly within each of the three quality of ANC groups,
χ2, df(2) = 171.6, p < 0.001. The most fully immunized children (79%, n = 998), were in the best
quality ANC group, with mothers from the poor ANC group having the least number of
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Table 7. Immunization Status in Accordance with Socio-Demographic Characteristics.
Variable

Row total

Immunization Status

3,168

Immunization Status
Incomplete
Complete
Mean ± SD
Mean ± SD
or n (%)
or n (%)
968 (30.6%)
2,200 (69.4%)

Contextual Factors
Survey Year
1998
2003
2008

1,044
1,215
909

388 (37.2%)
391 (32.2%)
189 (20.8%)

656 (62.8%)
824 (67.8%)
720 (79.2%)

p = 0.000

29.7 ± 0.2
6.01 ± 3.1

29.7 ± 0.2
5.7 ± 2.8

p = 0.820
p = 0.007

507 (38.5%)
194 (28.6%)
267 (22.3%)

810 (61.5%)
485 (71.4%)
905 (77.2%)

p = 0.000

381 (38.3%)
92 (33.7%)
417 (25.7%)

614 (61.7%)
181 (66.3%)
1,204 (74.3%)

p = 0.000

359 (26.8%)
69 (37.1%)
129 (34.7%)
196 (31.3%)
215 (33.4%)

980 (73.2%)
117 (62.9%)
243 (65.3%)
430 (66.6%)
429 (66.6%)

p = 0.001

565 (26.8%)
183 (32.7%)
220 (44.5%)

1,547 (73.3%)
377 (67.3%)
274 (55.5%)

p = 0.000

495 (36.6%)
298 (29.3%)
173 (22.0%)

856 (63.4%)
720 (70.7%)
613 (77.8%)

p = 0.000

470 (29.4%)
498 (31.7%)

1,128 (70.6%)
1,072 (68.3%)

p = 0.159

197 (28.0%)
188 (29.3%)
277 (30.2%)
306 (33.8%)

507 (72.0%)
454 (70.7%)
640 (69.8%)
599 (66.2%)

p = 0.064

Predisposing Factors
Maternal Age
3,168
House Members
3,168
Maternal Education
No Education
1,317
Some Primary
679
Some S.S.+
1,172
Paternal Education
No Education
995
Some Primary
273
Some S.S. +
1,621
Ethnicity
Akan
1,339
Ga-Adangbe
186
Ewe
372
Mole-Dagbani
626
Other
644
Religion
Christian
2,112
Muslim
560
Other
494
Media Exposure
Least
1,351
Intermediate
1,018
Most
786
Child’s Gender
Male
1,598
Female
1,670
Birth Order
1st Born
704
2nd Born
642
3-4th Born
917
th
5 Born +
905

p-value
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Variable

Marital Status
Together
Not Together
Conception wanted
Yes
No
Enabling Factors
Region
Western
Central
Greater Accra
Volta
Eastern
Ashanti
Brong Ahafo
Northern
Upper East
Upper West
Location
Rural
Urban
Sex of House Head
Male
Female
Wealth Index
Poorest
Poor
Middle
Richer
Richest
Need Factors
Quality of ANC
Worst
Intermediate
Best
Child’s Birth Size
More than Average
Average
Less than Average

Row total

Immunization Status
Incomplete
Complete
Mean ± SD
Mean ± SD
or n (%)
or n (%)

p-value

2,850
318

857 (30.1%)
111 (34.9%)

1,993 (69.9%)
207 (65.1%)

p = 0.076

2,733
435

821 (30.0%)
147 (33.8%)

1,912 (70.0%
288 (66.2%)

p = 0.115

296
244
285
248
325
490
303
404
263
310

86 (29.1%)
77 (31.6%)
70 (24.6%)
69 (27.8%)
128 (30.4%)
137 (28.0%)
70 (23.1%)
197 (48.8%)
65 (24.7%)
69 (22.3%)

210 (71.0%)
167 (68.4%)
215 (75.4%)
179 (72.2%)
197 (60.6%)
353 (72.0%)
233 (76.9%)
207 (51.2%)
198 (75.3%)
241 (77.7%)

p = 0.000

2,239
929

734 (32.8%)
234 (25.2%)

1,505 (67.2%)
695 (74.8%)

p = 0.000

2,321
847

719 (31.0%)
249 (29.4%)

1,602 (69.0%)
598 (70.6%)

p = 0.393

860
665
515
526
557

326 (37.9%)
218 (32.8%)
153 (29.7%)
134 (25.5%)
121 (21.7%)

534 (62.1%)
447 (67.2%)
362 (70.3%)
392 (74.5%)
436 (78.3%)

p = 0.000

677
1,118
1,266

338 (49.9%)
336 (30.1%)
268 (21.2%)

339 (50.1%)
782 (70.0%)
998 (78.8%)

p = 0.000

1,581
1,059
516

499 (31.6%)
286 (27.0%)
178 (34.5%)

1,082 (68.4%)
773 (73.0%)
338 (65.5%)

p = 0.040
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fully immunized children (50%, n = 339). Thus, there was a 30% drop in complete immunization
from best to poor ANC quality.

Bivariate Analysis of Socio-Demographic (Control) Variables by Immunization Status
According to Chi Square analyses, immunization status differed significantly within all
included variables except for the following three predisposing factors: maternal age, child’s
gender, birth order, and the enabling factor: sex of household head.

Within the contextual factor survey year, more children were completely immunized
with each successive GDHS, from 63% (n = 656) in 1998, to 68% (n = 824) in 2003, and 79% (n =
720) in 2008.

For the predisposing factors, children with complete immunization had significantly
fewer members in their households (Ȳ =5.7, SD = 2.8) than children with incomplete
immunization (Ȳ = 6.01, SD = 3.1). A dose response relationship was observed for maternal and
paternal education as complete immunization increased as both maternal and paternal
education increased. Amongst mothers, complete immunization rose from 61.5% (n = 810)
amongst uneducated mothers, to 77.2% (n = 905) for mothers with a secondary education.
Amongst fathers who were uneducated, 61.7% (n = 614) of children were immunized, whereas
74.3% (n = 1,204) of children were immunized whose fathers had a secondary education.
Complete immunization also differed by ethnicity with the Akan group having the most children
immunized (73.2%, n = 980), and the Ga-Adangbe having the least immunized children (62.9%, n
= 117). The other three ethnic groups had similar levels of immunization amongst their children.
According to religion, Christians had the most fully immunized children (73.3%, n = 1,547),
followed by Muslims (67.3%, n = 377), with the least children immunized belonging to the
“Other” category (55.5%, n = 274). Media exposure had a dose response relationship as the
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complete immunization of children increased with increasing media exposure, from 63.4% (n =
856) of children completely immunized in the least media group, to 77.8% (n = 613) of children
immunized in the most media exposure group.

For the enabling factors, statistical differences were found according to region, with the
most completely immunized children residing in the Upper West region (77.7%, n = 241), and
the least number of fully immunized children from the Northern region (51.2%, n = 207). There
were also more children fully immunized in urban areas (74.8%, n = 695) than rural areas (67.2%,
n = 1,505), and a dose response was detected according to wealth, such that complete
immunization increased as wealth increased, from 62.1% (n = 534) in the poorest wealth group,
to 78.3% (n = 436) in the richest wealth group.

For the need factor, child’s perceived size at birth, the highest proportion of fully
immunized children were of average size at birth (73.0%, n = 773), with the smallest percentage
of children fully immunized of a smaller than average size at birth (65.6%, n = 338).

Fever
Of the 1,356 children who had a fever within the previous two weeks up until the
previous 24 hours before survey data collection, 620 children (45.7%) received treatment at a
medical health facility. Refer to Table 8 for a complete list of the predisposing, enabling and
need factors according to whether the child received receipt of treatment at a medical health
facility.

Appropriate Care for Fever according to the Quality of ANC
For quality of ANC, appropriate care for a child with a fever increased by about 20% with
each increase in ANC quality. In the poor ANC group, 22% (n = 67) of febrile children received
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Table 8. Receipt of Appropriate Care for a Child with a Fever, in Accordance with SocioDemographic Characteristics.
Variable

Row total

Children with a
Fever
1,356
Contextual Factor
Survey Year
1998
312
2003
615
2008
429
Predisposing Factors
Maternal Age
1,356
House Members
1,356
Maternal Education
No Education
587
Some Primary
293
Some S.S.+
476
Paternal Education
No Education
437
Some Primary
134
Some S.S. +
663
Ethnicity
Akan
506
Ga-Adangbe
67
Ewe
174
Mole-Dagbani
340
Other
267
Religion
Christian
879
Muslim
277
Other
198
Media Exposure
None
601
At least 1
442
More than 1
309
Child’s Gender
Male
702
Female
654
Birth Order
1st Born
294
nd
2 Born
240
3-4th Born
389
5th Born +
433

Appropriate Care for Child’s Fever
No
Yes
Mean ± SD
Mean ± SD
or n (%)
or n (%)

p-value

736 (54.4%)

620 (45.7%)

227 (72.8%)
314 (51.1%)
195 (45.5%)

85 (27.2%)
301 (48.9%)
615 (54.6%)

p = 0.000

30.6 ± 7.7
6 ± 2.9

30.4 ± 7.1
5.8 ± 2.9

p = 0.610
p = 0.680

342 (58.3%)
174 (59.4%)
220 (46.2%)

245 (41.7%)
119 (40.6%)
256 (53.8%)

p = 0.000

274 (62.70%)
78 (58.2%)
329 (49.6%)

163 (37.3%)
56 (41.8%)
334 (50.4%)

p = 0.000

269 (53.2%)
40 (59.7%)
109 (62.6%)
181 (53.2%)
135 (50.6%)

237 (46.8%)
27 (40.3%)
65 (37.4%)
159 (46.8%)
132 (49.4%)

p = 0.108

457 (52.0%)
144 (52.0%)
134 (67.7%)

422 (48.0%)
133 (48.0%)
64 (32.3%)

p = 0.000

369 (61.4%)
241 (54.5%)
123 (39.8%)

232 (38.6%)
201 (45.5%)
186 (60.2%)

p = 0.000

380 (54.1%)
356 (54.4%)

322 (45.8%)
298 (45.6%)

p = 0.911

155 (52.7%)
114 (47.5%)
213 (54.8%)
254 (58.7%)

139 (47.3%)
126 (52.5%)
176 (45.2%)
179 (41.3%)

p = 0.044
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Variable

Row total

Child’s Age
<1 year
287
1≥ to <2 years
446
2≥ to <3 years
304
3≥ to <4 years
192
4≥ to <5 years
127
Marital Status
Together
1,207
Not Together
149
Conception wanted
Yes
1,150
No
206
Enabling Factors
Region
Western
104
Central
111
Greater Accra
104
Volta
132
Eastern
110
Ashanti
176
Brong Ahafo
143
Northern
199
Upper East
145
Upper West
132
Location
Rural
955
Urban
401
Sex of House Head
Male
993
Female
363
Wealth Index
Poorest
382
Poor
293
Middle
223
Richer
230
Richest
207
Need Factor
Quality of ANC
Worst
302
Intermediate
480
Best
536
Child’s Birth Size
Larger than Avg
685
Average
449
Less than Avg
221

Appropriate Care for Child’s Fever
No
Yes
n (%)
n (%)

p-value
2-tailed

155 (54.0%)
237 (53.1%)
169 (55.6%)
104 (54.2%)
71 (55.9%)

132 (46.0%)
209 (46.9%)
135 (44.4%)
88 (45.8%)
56 (44.1%)

p = 0.964

650 (53.9%)
86 (57.7%)

557 (46.2%)
63 (42.3%)

p = 0.372

615 (53.5%)
121 (58.7%)

535 (46.5%)
85 (41.3%)

p = 0.163

52 (50.0%)
79 (71.2%)
50 (48.1%)
88 (66.7%)
68 (61.8%)
87 (49.4%)
77 (53.9%)
106 (53.3%)
70 (48.3%)
59 (44.7%)

52 (50.0%)
32 (28.8%)
54 (51.9%)
44 (33.3%)
42 (38.2%)
89 (50.6%)
66 (46.2%)
93 (46.7%)
75 (51.7%)
73 (55.3%)

p = 0.000

555 (58.1%)
181 (45.1%)

400 (41.9%)
220 (54.9%)

p = 0.000

539 (54.3%)
197 (54.3%)

454 (45.7%)
166 (45.7%)

p = 0.997

224 (58.6%)
189 (64.5%)
130 (58.3%)
110 (47.8%)
75 (36.2%)

158 (41.4%)
104 (35.5%)
93 (41.7%)
120 (52.2%)
132 (63.8%)

p = 0.000

235 (77.8%)
276 (57.5%)
208 (38.8%)

67 (22.2%)
204 (42.5%)
328 (61.2%)

p = 0.000

370 (54.0%)
244 (54.3%)
121 (54.8%)

315 (46.0%)
205 (45.7%)
100 (45.3%)

p = 0.981
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appropriate care, while for the best ANC group, 61.2% (n = 328) of febrile children received
appropriate care.

Appropriate Care for Fever according to Contextual, Predisposing, Enabling, and Need Factors
In addition to Quality ANC, Chi Square analyses demonstrated a difference in
appropriate care for a febrile children for a number of other control factors. The contextual
factor survey year was statistically significant, as were the predisposing factors: maternal
education, paternal education, religion, media exposure, and birth order. The significant
enabling factors were: region, location, and wealth.

For the contextual factor, a dose response relationship was observed for survey year in
that receipt of appropriate care for a child with a fever increased with each newer GDHS dataset,
from 27.2% (n = 85) in 1998, to 54.6% (n = 615) in 2008. For the predisposing factors, mothers
with no education (41.7%, n = 245) and some primary education (40.6%, n = 119) had
comparable amounts of appropriate care, with mothers who had at least some secondary
education initiating appropriate care the most (53.8%, n = 256). For paternal education,
appropriate care increased as father’s education increased, from 37.3% (n = 163) amongst
fathers with no education, to 50.4% (n = 334) amongst fathers with some secondary schooling.
By religion, 48% of both Christians (n = 422) and Muslims (n = 133) initiated appropriate care
with the combined traditionalist, spiritualist, and atheist ”Other” group having the lowest levels
of appropriate care with 32.3% (n = 64). There were also significant differences in appropriate
care for children with a fever as exposure to various media increased. Of the mothers with the
least amount of media exposure, 38.6% (n = 232) gave their febrile children appropriate care,
whereas 60.2% (n = 186) of mothers with the most media exposure gave their children the
appropriate care. Lastly, there was also an affect of birth order, as children who were 2nd born
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were most likely to receive appropriate care for a fever with 52.5% (n = 126), and children who
were 5th born or more, the least likely to receive appropriate care (41.3%, n = 179).

For the enabling factors, there were statistical differences detected according to region,
location, and wealth, but not according to the sex of the household head. For region,
appropriate care for a febrile child occurred most often in the Upper West region (55.3%, n =
73), with the lowest levels, by far, in the Central region (28.8%, n = 32). Appropriate care was
also more frequent for children from urban areas (54.9%, n = 220), than for children from rural
areas (41.9%, n = 400). Lastly, wealth differentials in appropriate care were detected, with the
most cases of appropriate care for febrile children occurring for those in the richest wealth
group (63.8%, n = 132), and the least cases of appropriate care for children in the poor group
(35.5%, n = 104), but not the poorest wealth group (41.4%, n = 158).

Diarrhea
Of the 1,384 Ghanaian children who had diarrhea in the previous two weeks, 609
children (44.0%) received receipt of appropriate care. Refer to Table 9 for a list of the
contextual, predisposing, enabling and need factors according to receipt of appropriate care for
a child with diarrhea in Ghana.

Appropriate Care for Children with Diarrhea according to Quality of ANC
Appropriate care for children with diarrhea differed significantly in accordance with the
need factor, quality of ANC. As quality of ANC increased, appropriate care increased. Amongst
mothers who received poor quality ANC, 28.7% (n = 100) of children with diarrhea received
appropriate care, whereas 54.6% (n = 249) of children received appropriate care whose mothers
received the best quality ANC.
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Table 9. Receipt of Appropriate Care for a Child with Diarrhea according to SocioDemographic Characteristics.
Variable

Row total

Children with
1,384
Diarrhea
Contextual Factor
Survey Year
1998
482
2003
466
2008
436
Predisposing Factors
Maternal Age
1,384
House Members
1,384
Maternal Education
No Education
675
Some Primary
295
Some S.S.+
414
Paternal Education
No Education
550
Some Primary
124
Some S.S. +
588
Ethnicity
Akan
504
Ga-Adangbe
76
Ewe
114
Mole-Dagbani
353
Other
337
Religion
Christian
825
Muslim
315
Other
244
Media Exposure
None
628
At least 1
471
More than 1
283
Child’s Gender
Male
719
Female
665
Birth Order
1st Born
285
nd
2 Born
252
3-4th Born
385
5th Born +
462

Appropriate Care for Child’s Diarrhea
No
Yes
p-value
Mean ± SD
Mean ± SD
or n (%)
or n (%)
775 (56.0%)
609 (44.0%)

321 (66.6%)
253 (54.3%)
201 (46.1%)

161 (33.4%)
213 (45.7%)
235 (53.9%)

p = 0.000

30.1 ± 7.4
6.3 ± 3.1

29.7 ± 7.3
5.9 ± 2.8

p = 0.270
p = 0.062

393 (58.2%)
174 (59.0%)
208 (50.2%)

282 (41.8%)
121 (41.0%
206 (49.8%)

p = 0.018

334 (60.7%)
63 (50.8%)
311 (52.9%)

216 (39.3%)
61 (49.2%)
277 (47.1%)

p = 0.013

271 (53.8%)
45 (59.2%)
70 (61.4%)
196 (55.5%)
193 (57.3%)

233 (46.2%)
31 (40.8%)
44 (38.6%)
157 (44.5%)
144 (42.7%)

p = 0.568

447 (54.2%)
176 (55.9%)
152 (62.3%)

378 (45.8%)
139 (44.1%)
92 (37.7%)

p = 0.081

372 (59.2%)
244 (51.8%)
157 (55.5%)

256 (40.8%)
227 (48.2%)
126 (44.5%)

p = 0.048

392 (54.5%)
383 (57.6%)

327 (45.5%)
282 (42.4%)

p = 0.250

158 (55.4%)
124 (49.2%)
208 (54.0%)
285 (61.7%)

127 (44.6%)
128 (50.8%)
177 (46.0%)
177 (38.3%)

p = 0.010
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Variable

Row total

Child’s Age
<1 year
351
1≥ to <2 years
518
2≥ to <3 years
293
3≥ to <4 years
139
4≥ to <5 years
83
Marital Status
Together
1,241
Not Together
143
Conception wanted
Yes
1,197
No
187
Enabling Factors
Region
Western
122
Central
99
Greater Accra
86
Volta
73
Eastern
106
Ashanti
201
Brong Ahafo
141
Northern
256
Upper East
138
Upper West
162
Location
Rural
1,030
Urban
354
Sex of House Head
Male
1,009
Female
375
Wealth Index
Poorest
478
Poor
298
Middle
238
Richer
208
Richest
145
Need Factor
Quality of ANC
Worst
348
Intermediate
558
Best
456
Child’s Birth Size
Larger than Avg
712
Average
438
Less than Avg
233

Appropriate Care for Child’s Diarrhea
No
Yes
p-value
n (%)
n (%)
229 (65.2%)
262 (50.6%)
162 (55.3%)
73 (52.5%)
49 (59.0%)

122 (34.8%)
256 (49.4%)
131 (44.7%)
66 (47.5%)
34 (41.0%)

p = 0.001

696 (56.1%)
79 (55.2%)

545 (43.9%)
64 (44.8%)

p = 0.848

667 (55.7%)
108 (57.8%)

530 (44.3%)
79 (42.3%)

p = 0.603

65 (53.3%)
50 (50.5%)
53 (61.6%)
44 (60.3%)
67 (63.2%)
113 (56.2%)
81 (57.5%)
146 (57.0%)
88 (63.8%)
68 (42.0%)

57 (46.7%)
49 (49.5%)
33 (38.4%)
29 (39.7%)
39 (36.8%)
88 (43.8%)
60 (42.6%)
110 (43.0%)
50 (36.2%)
94 (58.0%)

p = 0.009

595 (57.8%)
180 (50.9%)

435 (42.2%)
174 (49.2%)

p = 0.024

582 (57.7%)
193 (51.5%)

427 (42.3%)
182 (48.5%)

p = 0.038

296 (61.9%)
171 (57.4%)
123 (51.7%)
103 (49.5%)
77 (53.1%)

182 (38.1%)
127 (42.6%)
115 (48.3%)
105 (46.9%)
68 (46.9%)

p = 0.012

248 (71.2%)
307 (55.0%)
207 (45.4%)

100 (28.7%)
251 (45.0%)
249 (54.6%)

p = 0.000

380 (53.4%)
250 (57.1%)
144 (61.8%)

332 (46.6%)
188 (42.9%)
89 (38.2%)

p = 0.068
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Appropriate Care for Children with Diarrhea According to Socio-Demographic Factors.

Chi square analyses demonstrated significant differences for the contextual factor,
survey year, and for the following predisposing factors: maternal education, paternal education,
media exposure, birth order, and child’s age. All the enabling factors were statistically
significant (region, location, sex of household head, and wealth), and all need factors were
significant (quality of ANC, and child’s perceived birth size).

For the contextual factor, statistical differences in receipt of appropriate care for a child
with diarrhea were found according to survey year, with appropriate care increasing with each
proceeding GDHS. In the 1998 GDHS, appropriate care was received for 33.4% (n = 161) of
children with a diarrhea, whereas in 2008, the percentage of children receiving appropriate care
increased to 53.9% (n = 235).

For the predisposing factors, uneducated mothers, and mothers with a primary
education displayed similar levels of appropriate care (41.8%, n = 282, and 41.0%, = 121,
respectively), with the most levels of appropriate care observed amongst mothers with a
secondary education (49.8%, n = 206). Fathers with a primary education displayed the most
levels of appropriate care (49.2%, n = 61), followed by a similar level of care amongst fathers
with a secondary education (47.1%, n = 277). Uneducated fathers displayed the lowest levels of
appropriate care (39.3%, n = 216). Differentials based on media exposure were also detected, as
mothers who were in the intermediate exposure group (48.2%, n = 227) had the most levels of
appropriate care for a child with diarrhea, with the least amount of children of mothers in the
no media exposure group receiving appropriate care (40.8%, n = 256). Birth order also had an
effect, as children who were 2nd born were most likely to receive appropriate care (50.8%, n =
128), with children who were 5th born and up being least likely to receive appropriate care
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(38.3%, n = 177). Lastly, appropriate care differed by the age of the child, as children between
one and two were most likely to receive appropriate care (49.4%, n = 256), and children less
than one less likely to receive appropriate (34.8%, n = 122).

All enabling factors in the model displayed statistically significant differentials in
appropriate care for children with diarrhea. By region, appropriate care occurred the most in the
Upper West region (58.0%, n = 94), with the worst care in the Upper East (36.2%, n = 50), and
the Eastern region (36.8%, n = 39). Appropriate care was also greatest for children with diarrhea
who resided in urban areas (49.2%, n = 435), and not in rural areas (42.2%, n = 435), and worst
for children from the poorest wealth groups (38.1%, n = 182), with usage comparable in the
middle (48.3%, n = 115), rich (46.9%, n = 105) and richest (46.9%, n = 68) wealth groups.
Appropriate care also displayed differences according to the sex of the household head, with
higher levels of care received amongst children who had a woman as the household head (48.%,
n = 182).

Statistical differences in appropriate care also differed in accordance to the need factor,
child’s size at birth. Children with diarrhea who were larger than average at birth were most
often given appropriate care (46.6%, n = 332), followed by average sized children (42.9%, n =
188). The least amount of appropriate care was administered to children who were smaller
than average at birth (38.2%, n = 89).

Multivariate Logistic Regression
For all three outcomes, three separate multivariate logistic regression models were
employed to identify the independent predictors of immunizations status, appropriate care for a
febrile child (medical HSU), and appropriate care for a child with diarrhea (ORT administered to
the child). Table 10 presents the results of each of the multivariate logistic regressions. Refer to
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Table 11 for a condensed version outlining the variables that were significant and not significant
in each of the three models.

Immunization
The dependent variable in this model was complete vs. incomplete immunization of
children aged 12 to 23 months. All levels of the variable of interest, the need factor ANC, were
significant. The odds of complete immunization increased by 46% (OR = 0.54) for children of
women who received intermediate ANC, compared to children of mothers who received the
poorest quality ANC. Compared to the intermediate ANC group, immunization increased by
nearly 30% (OR = 1.29) for children whose mothers received the best ANC.

Other significant predictors included the contextual variable, survey year, as well as the
predisposing variables ethnicity, religion, media exposure, region, and wealth. The other need
factor, size of child at birth was also significant.

Compared to the 1998 GDHS, the odds of complete immunization was 35% higher (OR =
1.35) amongst children in the 2003 GDHS, and nearly two and a half times higher (OR = 2.42) in
the 2008 GDHS. Mothers with at least some secondary schooling (S.S) had a 39% increased odds
of having immunized children than mothers with no education. Members of the Ewe ethnic
group were 47% less likely (OR = 0.53) to have fully immunized children than the members of
the Akan group. Compared to Christians, the odds of complete immunization of children from
other denominations (traditionalists, spiritualists, atheists), was 37% less (OR = 0.63). In terms of
media exposure, the odds of complete immunization were 49% higher for children of mothers
exposed to the most media, compared to mothers who were exposed to the least media.
Compared to the Western region, the odds of complete immunization was more than twice (OR
= 2.09) for children from the Volta region and the Upper East Region (OR = 2.26), and more than
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Table 10. Results of the Multivariate Logistic Regressions for Predicting the Odds of Complete
Immunization, and Receipt of Appropriate Care for a Child with a Fever, and Diarrhea.
Odds Ratios (95% Confidence Interval)
Variable

Complete
Immunization

Contextual Factor
Survey Year
Reference: 1998
2003
1.35 (1.07 – 1.71)**
2008
2.42 (1.84 – 3.19)***
Predisposing Factors
Maternal Age
1.01 (0.99 – 1.04)
House Members
1.00 (0.97 – 1.04)
Maternal Education
Reference: No Education
Some Primary
1.23 (0.92 – 1.63)
Some S.S.+
1.39 (1.03 – 1.87)*
Paternal Education
Reference: No Education
Primary School
1.04 (0.72 – 1.49)
Secondary School
1.24 (0.92 – 1.66)
Ethnicity
Reference: Akan
Ga-Adangbe
0.72 (0.48 – 1.07)
Ewe
0.53 (0.36 – 0.78)**
Mole-Dagbani
1.19 (0.76 – 1.85)
Other
0.98 (0.66 – 1.45)
Religion
Reference: Christian
Muslim
0.80 (0.56 – 1.15)
Other
0.63 (0.47 – 0.84)*
Media Exposure
Reference: Lowest
Intermediate
1.20 (0.96 – 1.51)
Regular
1.49 (1.10 – 2.01)*
Child’s Gender
Ref: Male
Female
0.98 (0.81 – 1.18)
Birth Order
Reference: 1st Born
2nd Born
1.05 (0.76 – 1.43)
3-4th Born
1.09 (0.78 – 1.52)
5th Born +
1.01 (0.63 – 1.61)

Appropriate Care for
Child’s Fever

Appropriate Care for
Child’s Diarrhea

3.24 (2.06 – 5.09)***
3.88 (2.34 – 6.43)***

1.73 (1.23 – 2.45)**
2.26 (1.54 – 3.33)***

0.99 (0.95 – 1.02)
1.03 (0.97 – 1.10)

1.01 (0.98 – 1.04)
0.98 (0.91 – 1.05)

0.80 (0.50 – 1.27)
0.74 (0.46 – 1.19)

0.82 (0.52 – 1.31)
0.94 (0.58 – 1.53)

1.51 (0.81 – 2.79)
1.91 (1.16 – 3.13)*

1.21 (0.69 – 2.12)
1.10 (0.66 – 1.80)

0.74 (0.37 – 1.47)
1.51 (0.78 – 2.89)
0.85 (0.37 – 1.25)
1.06 (0.60 – 1.87)

1.44 (0.69 – 3.00)
1.06 (0.53 – 2.14)
0.90 (0.50 – 1.61)
0.82 (0.48 – 1.41)

1.04 (0.65 – 1.68)
0.71 (0.43 – 1.17)

1.04 (0.64 – 1.70)
0.84 (0.52 – 1.34)

1.45 (0.99 – 2.11)
2.13 (1.36 – 3.33)**

1.18 (0.84 – 1.67)
0.77 (0.50 – 1.20)

1.00 (0.73 – 1.36)

1.05 (0.80 – 1.38)

1.16 (0.70 – 1.92)
1.13 (0.63 – 2.01)
1.23 (0.60 – 2.55)

1.42 (0.90 – 2.25)
0.94 (0.56 – 1.59)
0.80 (0.42 – 1.52)
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Variable
Child’s Age
Reference: <1 year
1≥ to <2 years
2≥ to <3 years
3≥ to <4 years
4≥ to <5 years
Marital Status
Reference: Together
Not Together
Conception wanted
Reference: Yes
No
Enabling Factors
Region
Reference: Western
Central
Greater Accra
Volta
Eastern
Ashanti
Brong Ahafo
Northern
Upper East
Upper West
Location
Reference: Rural
Urban
Sex of House Head
Reference: Male
Female
Wealth Index
Reference: Poorest
Poor
Middle
Richer
Richest

Odds Ratios (95% Confidence Interval)
Complete
Appropriate Care for Appropriate Care for
Immunization
Child’s Fever
Child’s Diarrhea
-

0.96 (0.62 – 1.49)
0.88 (0.56 – 1.39)
0.80 (0.46 – 1.40)
0.72 (0.40 – 1.29)

1.81 (1.24 – 2.65)**
1.36 (0.89 – 2.08)
1.49 (0.86 – 2.57)
0.98 (0.51 – 1.90)

0.81 (0.57 – 1.17)

0.73 (0.37 – 1.45)

0.89 (0.49 – 1.60)

0.77 (0.57 – 1.03)

0.93 (0.58 – 1.47)

1.02 (0.65 – 1.60)

0.94 (0.58 – 1.50)
1.10 (0.66 – 1.82)
2.09 (1.21 – 3.63)*
0.65 (0.43 – 0.99)*
0.78 (0.52 – 1.17)
1.33 (0.83 – 2.15)
0.70 (0.40 – 1.21)
2.26 (1.20 – 4.27)*
2.63 (1.40 – 4.93)**

0.49 (0.22 – 1.11)
0.70 (0.30 – 1.63)
0.46 (0.16 – 1.27)
0.59 (0.27 – 1.29)
0.74 (0.39 – 1.42)
0.75 (0.37 – 1.52)
2.53 (1.09 – 5.88)*
3.36 (1.23 – 9.18)*
4.70 (1.91 – 11.57)**

1.36 (0.70 – 2.65)
0.64 (0.26 – 1.60)
1.25 (0.47 – 3.29)
0.68 (0.33 – 1.43)
1.09 (0.58 – 2.03)
1.05 (0.53 – 2.09)
1.91 (0.88 – 4.15)
1.08 (0.45 – 2.58)
4.29 (1.90 – 9.69)**

0.76 (0.57 – 1.02)

0.69 (0.43 – 1.09)

0.74 (0.46 – 1.20)

0.99 (0.77 – 1.27)

1.23 (0.81 – 1.88)

1.21 (0.82 – 1.79)

1.23 (0.89 – 1.70)
1.46 (1.01 – 2.10)
1.61 (1.08 – 2.40)*
1.57 (0.98 – 2.51)*

0.98 (0.58 – 1.66)
1.39 (0.78 – 2.47)
1.54 (0.78 – 3.01)
3.06 (1.43 – 6.57)**

1.26 (0.81 – 1.97)
1.53 (0.88 – 2.65)
1.87 (0.97 – 3.60)
2.02 (0.97 – 4.20)

0.55 (0.35 – 0.88)*
1.72 (1.17 – 2.52)**

0.63 (0.43 – 0.93)*
1.31 (0.91 – 1.88)

Need Factors
Quality of ANC
Reference: Intermediate
Poor
0.54 (0.42 – 0.69)***
Best
1.29 (1.01 – 1.67)*

112

Variable

Odds Ratios (95% Confidence Interval)
Complete
Appropriate Care for Appropriate Care for
Immunization
Child’s Fever
Child’s Diarrhea

Child’s Birth Size
Reference: Larger than Avg
Average Size
1.33 (1.07 – 1.66)*
Less than Avg
1.06 (0.82 – 1.38)
*p < 0.05, ** p < 0.01, ***p < 0.001.

0.91 (0.67 – 1.25)
0.78 (0.54 – 1.13)

0.79 (0.58 – 1.09)
0.61 (0.40 – 0.94)*
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Table 11. A Comparison of the Significant Determinants of each Outcome, According to the
Multivariate Logistic Regression Analyses.
Variable

Contextual Factor
Survey Year
Predisposing Factors
Maternal Age
House Members
Maternal Education
Paternal Education
Ethnicity
Religion
Media Exposure
Child’s Gender
Birth Order
Child’s Age
Marital Status
Conception wanted
Enabling Factors
Region
Location
Sex of House Head
Wealth Index
Need Factors
Quality of ANC
Child’s Birth Size

Complete
Immunization

Appropriate Care for
Child’s Fever

Appropriate Care for
Child’s Diarrhea

X

X

X

X
X
X
X
X

X

n/a

X

X

X

X

X

X
X

X

X = significant predictor of outcome.

X

X
X
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two and half times higher (OR = 2.63) for children in the Upper West region. Children from the
Eastern region were 35% less likely (OR = 0.65) to have fully immunized children. The odds of
complete immunization increased as wealth increased, with children from the richer wealth
group having a 61% increase, and children from the richest families having a 57% increase in the
odds of complete immunization compared to the poorest wealth group. Compared to children
who were larger than average at birth, the odds of complete immunization amongst children
who were average sized was 33% higher.

Although significant in the bivariate analyses, number of household members, paternal
education, and location were not significant independent determinants of immunization status.

Determinants of Appropriate Care for Fever: Regression
The multivariate logistic regression assessed the odds of appropriate vs. inappropriate
care (use vs. non-use of medical health services) for febrile children under-five. In this model,
better quality ANC significantly improved of appropriate care for a child’s fever; compared to
mothers who received intermediate ANC, the odds of appropriate care was 45% less (OR = 0.55)
for children of mothers who received poor ANC, and 72% more (OR = 1.72) for children of
mothers who received the best ANC.

Other independent determinants of appropriate care for febrile children included the
contextual factor, survey year, and four predisposing factors: paternal education, media
exposure, region, and wealth. The odds of appropriate care for febrile children increased with
each successive GDHS data set; compared to the 1998 GDHS, the odds of appropriate care
increased by over three times (OR = 3.24) in the 2003 GDHS, and by over three and a half times
(OR = 3.88) amongst children in the 2008 GDHS. In regards to paternal education, compared to
fathers with no education, the odds of appropriate care increased by nearly two times (OR =
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1.91) for fathers with some secondary schooling or more. The odds of appropriate care also was
dependent on media exposure; compared to mothers with the least media exposure, the odds
of appropriate care increased by more than two times (OR = 2.13) for children of mothers with
the most media exposure. Compared to the Western region, the odds of appropriate care for
febrile children was two and a half times greater (OR = 2.53) in the Northern region, nearly three
and a half times greater (OR = 3.36) in the Upper East, and over four and a half times higher
(4.70) in the Upper West region. There was also a differential by wealth as the odds of
appropriate care for febrile children from the richest wealth group increased by three times (OR
= 3.06) compared to children from the poorest wealth group.

Variables that did not significantly impact appropriate care for fever were the
predisposing factors, maternal age, number of household members, maternal education, child’s
gender, birth order, child’s age, marital status, and whether the conception was wanted.
Enabling factors that were not significant were location, and the sex of the household head.
Finally, the need factor, child’s birth size, was also not significant.

Determinants of Appropriate Care for Child’s Diarrhea: Regression
In the multivariate logistic regression assessing the odds of appropriate vs.
inappropriate care (use vs. non-use of ORT) for children under-five with diarrhea, the predictor
of interest, quality of ANC showed some significant results. Compared to mothers who received
intermediate ANC, the odds of appropriate care was 37% less for children of mothers who
received poor ANC. There was no significant difference between intermediate ANC and the best
ANC (OR = 1.31; 95% CI = 0.91 - 1.88).
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Other independent significant predictors were the contextual factor, survey year, as
compared to the 1998 GDHS, the odds of ORT use increased by 73% in the 2003 GDHS, and by
over two times (OR = 2.26) in the 2008 GDHS.

Two predisposing factors were also significant, child`s age and region. Compared to
children who were less than one year of age, the odds of appropriate care increased by 82% for
children between one year and two years. Compared to the Western region, the odds of
appropriate care was over four times (OR = 4.39) in the Upper West region. The need factor,
perceived size of child at birth was also significant, as compared to children who were a greater
size than average at birth, the odds of appropriate care was 39% less for children who were
smaller than average at birth.

Many variables were not significant in the regression for appropriate care for child’s
diarrhea. The non-significant predisposing factors were maternal age, number of household
members, maternal education, paternal education, ethnicity, religion, media exposure, child’s
gender, birth order, marital status, and whether the child was wanted. The enabling factors that
were not significant were location and wealth.

117

Chapter 5.

Discussion

The primary objective of this study was to assess the effect of ANC on the health-related
care of children under-five. Preventative and treatment based health care behaviours were
assessed by evaluating the effect of ANC on: 1) the immunization status of children 12 – 23
months of age, 2) receipt of appropriate care (medical HSU) for children under-five with a fever,
and 3) receipt of appropriate care (ORT administration), for children under-five with diarrhea.
The secondary aim of this study was to provide the socio-demographic determinants of each of
these three aspects of recommended health-related childcare.

It was hypothesized that mothers who received better quality ANC would exhibit higher
levels of appropriate health-related care for her children. Thus, women who had better quality
ANC during her pregnancy would subsequently be more likely to fully immunize that child, seek
appropriate care (medical health services) if that child acquired a fever, and would be more
likely to give the child appropriate care (administer the recommended ORT) if that child had
diarrhea.

The distribution of the ANC composite variable, which was put together to rank women
according to their level of ANC quality in accordance with the three WHO recommended ANC
components, demonstrated that approximately 70% of women had at least four ANC visits from
the 1998, 2003, and 2008 GDHS datasets combined (1998 n = 65%; 2003 n = 70%; 2008 n = 79%).
In addition, just less than 50% of women delivered her child at a health facility (1998 n = 42%;
2003 n = 44%; 2008 n = 58%), and had a skilled health provider assist in her delivery (1998 n =
41%; 2003 n = 43%; 2008 n = 57%).

As time progressed from the 1998 to the 2008 GDHS datasets, an increase in all of the
three WHO recommended ANC components occurred. The number of women who received the
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recommended number of ANC visits increased by 14%, and both health facility births and
deliveries attended by a skilled provider increased by 16%. It is likely that these changes reflect
some success in Ghana’s efforts to increase access to maternal health care through the removal
of financial barriers to accessing formal care. However, evidence has shown that many women
are still being charged for ANC visits, despite the free policy, and that distance to health facilities
can impede women from accessing ANC visits.223,224 It is therefore plausible that increased use
of the appropriate number of ANC visits would be furthered with increased efforts to guarantee
free services, and a reduction in distances to facilities.

The abolition of user fees in Ghana has led to an increased number of deliveries at
health facilities that have implemented the free delivery policy.225 However, studies have shown
that while the policy was successfully implemented, funding levels need to remain high so that
the facilities remain free of charge, as some institutions still charge women for delivery
services.226,227 Furthermore, additional efforts are needed to further increase use of health
facilities during delivery, through the elimination of long distances to health facilities, improved
infrastructure and public transport, and the reduction of various cultural barriers.

In other Sub-Saharan countries, the percentage of women receiving the three
recommended ANC components varies substantially, with Ghana showing comparatively
impressive rates. In Nigeria, 45% of women have at least four ANC visits, with 35% of births
taking place in a health facility, and 39% of births assisted by a skilled health provider.131 In
Kenya, these rates are 47%, 43%, and 44%,136 Ethiopia: 19%,10%, 10%,228 and Namibia: 70%,
81%, 81%, respectively.229 Currently, Ghana is ranked 40th in the world for the highest
percentage of births attended by a skilled provider.230 Since the implementation of
interventions to improve access to quality ANC services, Ghana has demonstrated success in
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improving the overall usage of these components across the country. These trends made Ghana
the ideal Sub-Saharan country to analyze the role of ANC as a potential predictor of appropriate
health-related care for children under-five, with results providing important information to relay
to neighbouring countries with lower use of ANC services.

ANC as a Predictor of Immunization Status, and Appropriate Care
Results from both Chi Square analyses and the multivariate logistic regressions failed to
reject our hypothesis; better quality ANC was associated with significantly improved healthrelated care for children. Furthermore, the multivariate logistic regression analyses indicated
that the odds of children’s health-related care improved with each successive categorical
increase in ANC quality for immunizations and appropriate care for fever, but not for
appropriate care for children with diarrhea.

More children were immunized as ANC quality increased, from 50% of children whose
mothers received poor quality ANC, to 70% of children whose mothers received intermediate
quality ANC, and about 80% of children whose mothers received the best quality ANC. According
to regression analyses, compared to the intermediate quality ANC group, the odds of complete
immunization was nearly two times less for children whose mothers received poor quality ANC,
and 30% more for children whose mothers received the best quality ANC.

For febrile children, appropriate care also became more likely with incremental
improvements in ANC quality, as demonstrated from 22% of febrile children receiving
appropriate care by mothers who received poor quality ANC, to 43% of febrile children whose
mothers belong to the intermediate ANC group, and 61% of children whose mothers were in the
best ANC group. Compared to mothers who received intermediate ANC, the odds of
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appropriate care decreased by 45% for mothers who received poor ANC, and increased by 72%
for mothers who received the best quality ANC.

Appropriate care for children with diarrhea differed in that, while care improved
between mothers who received poor quality ANC and mothers who received intermediate
quality ANC (compared to intermediate ANC, the odds of appropriate care decreased by about
40% for mothers who received poor ANC), there was no detected improvement in appropriate
care between mothers who received intermediate quality ANC and the best quality ANC.
Despite a lack of detected significance in the regression, a 10% observed increase in care quality
was observed amongst mothers in the best quality ANC group compared to the intermediate
ANC group. Our findings still stand to show that an improvement in ANC from poor quality has a
viable impact on appropriate care for children with diarrhea. Perhaps a significant difference
between intermediate and the best level of ANC would be observed with a larger sample size.

Results fall in line with research conducted globally demonstrating that children’s
complete immunization is associated with mother’s ANC visits,28,30–39 delivery at a health
facility,31,32,34,40–46 and delivery with a skilled health provider.47 While there is a paucity of studies
relating the skill of the health provider during delivery to the health-related care of children,
other studies have looked into the skill of the health provider during the ANC visits, and found it
to be associated with increased immunization as well.74 These findings also fall in line with proxy
indicators for ANC that have shown associations with complete immunization. For instance, the
quality of the content during ANC visits, which would necessitate receipt of ANC visits, has
shown to be a strong predictor of complete immunization.28,40,137 The combination of this
research demonstrates a very clear association between quality ANC and an increased likelihood
of children’s complete immunization.
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In contrast, prior research assessing a link between quality ANC and receipt of
appropriate treatment-based care for children with a fever, and children with diarrhea, is largely
non-existent. Only two studies, both conducted in the United States, have assessed and
pinpointed a relationship between a component of ANC and an increased likelihood of
treatment based care for children under-five. Donovan et al.114 demonstrated that at least two
ANC visits are associated with increased emergency department visits for children up to three
months of age, and a study by York et al.37 found that for children less than one year of age
whose mothers did not receive any ANC visits, fewer acute-care visits occurred. Our findings
relate to these prior studies, that quality ANC is associated with accessing treatment for ill
children, however, our analyses provide evidence that the link between ANC and health-related
care for children can occur beyond age one.

Proposed Mechanisms Driving the Link between ANC and Children’s Health-related Care
It is possible that better quality ANC, especially a health facility birth assisted by a skilled
health provider, is associated with complete immunization since the first dose of BCG and OPV
vaccinations occurs at birth. Health facilities would likely provide these vaccines, and it is likely
that skilled health professionals would insist upon receipt of first dosages shortly after delivery.
Therefore, while completing an immunization schedule requires diligence of the caregiver to
continue vaccinating children up to at least nine months of age, a health facility birth, with a
skilled provider, may aid in kick-starting parents into compliance with the full set of
immunizations.

However, the reasons why mothers commit to fully immunizing their children, and
demonstrate an increased likelihood of appropriate care when children display the symptoms of
major illnesses, remains unclear from our study. The purpose of this study was simply to
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investigate whether ANC exerts a positive effect on the appropriate health-related care for
children under-five, and not on the mechanisms through which ANC could have an effect on the
appropriate health-related care for children. Nonetheless, it is postulated that ANC may exert
its effects through: 1) creating prior experiences with the health care system that predicts
familiarity and subsequently, future use, or 2) enhancing maternal knowledge of the appropriate
health-related care of children during ANC which translates into appropriate care actions, or 3) a
combination of both.

Many studies have demonstrated that various forms of previous exposure with the
health care system predicts future use of health services for children, be it prior maternal health
care use,127 or previous children’s HSU.107,127,134 Not only have these factors been found as
predictors of complete immunization status,127,134 but they have been associated with receipt of
HSU for febrile children. For instance, Kazembe et al.48 found that mothers who accessed a
hospital in the previous 12 months were more likely to access formal health care when her child
had a fever.

It is possible that experiences with the health care system create a sense of familiarity
that predicts future use of health services, regardless of the content or advice received during
the prior HSU. Kogan et al.28 found that ANC visits resulted in increased HSU for children up to
three years of age, after controlling for the content during the ANC visits which included medical
procedures and advice received. From another perspective, York et al.37 rationalized that
women who do not access maternal health services may harbor a general unwillingness to form
a connection with formal health care. The authors based this suggestion on the finding that the
impoverished women in their study who did not access ANC services also did not access other
services designed to benefit impoverished families, such as a special supplemental food
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program. Factors such as trust and confidence in modern medicine need exist for mothers to
access health services, which may be related to cultural barriers particular to certain subgroups.231 Therefore, for these reasons, women who do not access ANC may be more likely to
refrain from using health services in general.

In regards to ANC in Ghana, this theory posits that the removal of user fees for
appropriate ANC, and the following increase in the use of appropriate ANC, may have created a
sense of familiarity or trust with the health care system that makes a mother more inclined to
access health services for her children in the future, in the form of a commitment to the full
immunization schedule, or the appropriate health-related care for ill children.

Appropriate care for children’s diarrhea is slightly different than the other types of
health-related care explored because the recommended treatment occurs at home, and not
necessarily through accessing the formal health system. Nonetheless, a study by Coreil and
Genece,67 demonstrated that prior medical consultations within the previous month is a
significant predictor of appropriate care (ORT administration) for children with diarrhea. In
another study, Olson et al.59 found that access to oral medications from a community health
worker was associated with an increase in appropriate care for a child with diarrhea. It is
therefore possible that prior maternal familiarity with the health care system, through
appropriate ANC, may induce a mother to engage in the appropriate care for her ill child,
possibly through a decision, consciously or subconsciously, to accept and trust the formal health
care system, and its recommended processes.
However, another explanation to both Coreil and Genece’s finding,67 and the finding by
Olson et al.59 is that prior experience with the health services system prompts a mother to
provide appropriate health-based care for her child due to advice received from a health

124

professional during the prior HSU. It is possible that the advice received would explicitly inform
a mother how to effectively care for her child, which could be effectively transferred into
appropriate care to ensure complete immunizations, or appropriate care when the child had
diarrhea, or a fever. Other studies that have attempted to reveal determinants of appropriate
care for a child with diarrhea have found that advice from health workers is a significant
determinant.60,61 Studies have also found that mothers with more adequate and correct
knowledge of the disease in question, as well as how and when to appropriately care for ill
children, are more likely to engage in the appropriate care, be it for accessing timely
vaccinations,41,126,133 or care for a child with diarrhea, 60,63 although a few studies have failed to
find an effect of knowledge on child health care.232 To add weight to this notion, Odusanya et
al.133 in Nigeria, and Abuya et al.137 in Kenya, both found that knowledge of immunizations was a
significant predictor of full immunization uptake adjusted for maternal education, which was not
a significant determinant of complete immunization. Furthermore, a randomized control trial
conducted by Owais et al.233 in Pakistan, found that mothers who received pictorial messages
regarding vaccines were more likely to have children who received all three doses of DPT/Heb B
than mothers in a control group that received general health messages, adjusting for education,
wealth, urban and rural location, maternal perceptions, etc.

In Ghana, “focused antenatal care” has become the emphasis during ANC visits, which
focuses on a comprehensive list of targets to achieve during each ANC visit, formulated as a
checklist for health care providers. While the previous protocol during ANC visits focused on
caring for the health of the mother, focused ANC also incorporates issues related to educating
the mother on health promotion and disease prevention, such as the importance of
breastfeeding, post-partum family planning, and immunizations for the child. An evaluation of
focused ANC in Ghana by Nyarko and Birungi98 demonstrated that although the ANC package
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has generally not been implemented adequately, health education appears to be taking place.
Together, these findings demonstrate that it is plausible that in Ghana, familiarity with the
health care system caused by ANC, and/or health education is being received amongst mothers
who access ANC, which may directly work to enhance a mother’s health-related care for her
child.

Determinants of Immunization, Appropriate Care for Fever and Diarrhea
Our results indicated that a combination of contextual, enabling, predisposing, and need
factors acted together as determinants of all three child health care outcomes. In all three
models, quality ANC was a significant determinant of quality care, along with the contextual
variable survey year, and the enabling factor, region. However, interpreting the detected
regional differences may be difficult due to some regions having smaller cell counts. Three
predisposing factors were found to be significant: maternal education, ethnicity, religion, and
media exposure. Enabling factors included region and wealth. Other than ANC, the other need
factor, child’s perceived size at birth was also a determinant of complete immunization by 12-23
months.

Immunization
Of the 3,168 children between the ages of 12 and 23 months in our study, 69.4% were
fully immunized in the pooled analyses. The environmental factor, survey year, demonstrated
that immunization status increased with each progressive survey set, from 63% in 1998, 69% in
2003, and 79% in 2008. Other countries in Sub-Saharan Africa have immunization rates
currently estimated at 23% in Nigeria,131 77% in Kenya,136 24% in Ethiopia,228 and 69% in
Namibia.229
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It is plausible that the immunization rate has improved due to successes in health
promotion and country-wide measures to improve delivery and widespread access to
immunization, as outlined in Chapter 2. Successful implementation of the EPI, immunization
services regulated and carried out at the district level through the RED approach, a number of
outreach programs for hard to reach areas, and nation-wide immunization days to catch
children who have missed vaccinations, demonstrates that Ghana has a rigorous and
commendable vaccine delivery system. In fact, research has demonstrated that Ghana has one
of the best immunization delivery programs in Sub-Saharan Africa.234 Coupled with free
vaccinations to young children, it appears that Ghana has made many strides to reduce supplyside barriers to immunization uptake.

Ghana’s current immunization rate falls just short of the EPI goal of 80% of children
vaccinated, and more effort is needed to achieve 90% immunization coverage in line with GIVS
goals. The current determinants of immunization are hoped to aid in maintaining and further
narrowing the gap towards the achievement of 90% vaccination coverage in Ghana, and other
Sub-Saharan countries, in line with GIVS goals.

Determinants of Immunization: Predisposing Factors.

Maternal education. Maternal education is one of the most salient predictors of
children’s immunization.43,235,236 Consistent with our findings, many studies found that children
of mothers with a secondary education,33,43,74,132 or mothers with at least five years of
schooling,134,211 have a greater odds of complete immunization than children of non-educated
mothers. In Ghana, Matthews and Diamond,74 found maternal secondary education to be a
significant determinant of children’s immunization status 25 years ago. Other Ghanaian studies
have also exposed the role of maternal education in predicting immunization, via cross-
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tabulations from Browne et al.125 and from the finding that the ability to speak English, as a
proxy for maternal education, is a determinant of immunization uptake.127 Maternal education
appears to be a leading determinant of immunization status in Ghana.

Studies show that educated people use preventative health care services more so than
people with no or little education.32 One hypothesis for this finding, which falls in line with a
proposed mechanism for why quality ANC is related to improved childcare, is that formal
education teaches mothers specific health-related knowledge, which in turn enhances use of
children’s health care. Basu and Stephenson,237 contest this notion by asserting that specific
child health-related knowledge is likely not part of a school’s curriculum, and furthermore, a
mother’s child caring process is likely to occur farther downstream from the schooling years
when such information, if actually taught, would be absorbed. In agreement with Basu and
Stephenson’s notions, studies have found that women with some schooling do not hold
dissimilar views on the prevention, causes and treatment of childhood illnesses, as mothers with
no schooling.238–240

It has also been proposed that schooling teaches mothers the tools and overall
propensity to understand health information, whether it be de-contextualized or from distant
sources like the mass media. It is has been asserted that these tools for understanding health
information is then translated into improved childcare. As such, a study by Kidane and
Morrow,241 revealed that information from health workers and the media was better received
and internalized amongst educated vs. non-educated mothers. Cleland and van Ginneken,242 as
well as Glewwe,243 propose that more highly educated mothers may be more receptive to
innovative and modern ideas, and have more confidence in utilizing new health care initiatives.
Basu and Stephenson,237 argue that perhaps schooling exerts its effect, not through what is
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taught to students, but through imparting learned social values such as the desire to achieve, a
sense of empowerment, and obedience to authority figures, such as a doctor or nurse. Basu and
Stephenson also argue, especially relevant to the immunization status of children, that schooling
teaches mothers to follow a fixed timetable routine, which would be imperative to committing
to an immunization schedule. Research by Streatfield et al.236 echo this notion, as they found
that better educated mothers were more knowledgeable of the immunization schedule. Lastly,
Glewwe,243 argues that it is the literacy and numeracy skills obtained in school that enables
mothers to more easily acquire the health knowledge to provide better health-related care for
children.

Ethnicity. Our study found that members of the Ewe tribe, were less likely to have
completely immunized children. Our study was the first to incorporate ethnicity as a predictor of
immunization in Ghana, and hence the first to uncover this finding. Many other studies
exploring the determinants of immunization have noted differences according to ethnicity in
other developing countries, in Africa,134,138,244 and elsewhere.32,33,44,141

This finding is difficult to interpret, because studies have shown that along with the
Akan ethnic group, the Ewe ethnic tribe has the lowest levels of under-five mortality in
Ghana.245,246 There is a possibility that this finding may be due to regional or wealth factors,
however, these factors were controlled for in the regression. It is of course possible that some
ethnic groups do not take part in vaccinations due to cultural or traditional beliefs. Future
research is needed to assess the Ewe people’s cultural attitudes towards preventative health
and overall receptivity to medicine.

Religion. Mothers who were grouped together as non-religious, spiritual, traditional or
other, were less likely to have immunized children than Christians. This finding was not found in
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other Ghanaian studies as religion was not included in analyses. The majority of studies that
have analyzed religion have found that Muslims are less likely to vaccinate their children than
Christians,42,141 and that there are differences between Muslims and Hindus,44 with few studies
analyzing religious vs. non-religious people. One study that compared religious vs. non-religious
beliefs on immunization status, by Jani et al.140 in Mozambique, found no difference in a
regression model.

Although it is possible that people who endorse traditional medicine may be opposed to
western medicine, including immunizations, our sample numbers were unfortunately too small
to group people with traditional or spiritual beliefs in a category separate from the non-religious.
Thus, it is possible that our findings may be misleading due to the grouping of people who
actually behave differently from one another in terms of immunization schedule adherence.

Media Exposure. Our results indicated that mothers who were exposed to the most
media had a greater odds of having fully immunized children than mothers with the lowest
amount of media exposure. Many immunization studies have found that immunization
increases with increased media exposure.32,41,137,141,198,247,248 The only other country-wide
assessment of immunization uptake in Ghana, conducted 25 years ago by Matthews and
Diamond,74 failed to find an effect of radio listening on immunization uptake. However, another
study conducted in Kumasi, Ghana in 2002,125 found through cross-tabulations that radio
listening and watching TV as a source of information, may be related to full immunization
uptake.

It is plausible that radio, TV, and newspaper immunization campaigns have increased,
and/or are improved from past versions in Ghana. Within the past ten years, Church missions in
Ghana have documented increased efforts to spread the word of vaccines through mass text
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messaging to Ghanaians, banners, flyers, television and radio advertisements, as well as doorto-door canvassing in hard to reach areas. Furthermore, research analyzing the effectiveness of
media campaigns in other health-related areas in Ghana, have found that media campaigns are
effective; media campaigns have found to be directly associated with increased blood
donation,249 and increased hand-washing behaviour.250

Like formal education, media exposure is hypothesized to increase maternal knowledge
and overall understanding of child health, important child-health practices and the child health
services available. Wakefield et al.249 posit that, despite information presented through media
outlets being consumed in a rather passive way, reinforcing policies by utilizing multiple media
avenues is a particularly effective strategy in the promotion of health behaviour change, and is
particularly effective for one-time or episodic changes, such as for children’s vaccinations, rather
than ongoing behavioural changes, like better food choices.

Access to media, such as a television and radio, can also be indicative of increased
wealth. For instance, a study by Agadjanian and Prata,211 found that children were more likely to
be vaccinated if there was a radio in the household. Therefore, although wealth was controlled
for in our regression analyses, it is difficult to tease out the overlapping effect of wealth, since
mothers who own a TV, radio, or have a regular subscription to the newspaper, and have the
ability to read that newspaper, may be indicative of overall higher SES.

Immunization and Enabling Factors: Region and Wealth.

Region. The enabling factor, region was a significant determinant of immunization
uptake in that children from the rural, and more impoverished areas, the Upper East, and
Northern district, had a greater odds of complete immunization, than children from the Central
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region, after adjusting for other factors in analysis. This finding may be attributable to Ghana’s
service delivery structure, which operates at a district level through the RED approach, to better
ensure members of each district receive access to basic immunizations, as well as the outreach
programs necessitated for hard to reach areas.

Wealth. Increased wealth was linked with better immunization status for children
belonging to the richer and richest wealth groups, compared to children belonging to the
poorest wealth group. Many studies have similarly found that increased wealth yields greater
immunization,40,42–44,138,141,198 or that proxy variables for wealth are associated with increased
immunization status, such as ownership of a cell phone,134 or a radio.211

In Ghana, the previous country-wide analysis to determine factors related to
immunization uptake, by Matthews and Diamond,74 did not include wealth in the design, but did
find that paternal white collar jobs were associated with increased immunization, as a pseudoindication for the saliency of wealth in immunization. Another study conducted in Ghana also
found possession of a sewing machine as predictive of increased immunization uptake, which
also works to signify the importance of wealth in completing an immunization schedule.127
Other studies conducted in Ghana note the importance of wealth in immunization. Through a
qualitative analysis, Bosu et al.126 found that the high cost of immunization services imposed a
barrier to immunization uptake, and cross-tabulations suggested that financial difficulties may
be one of the biggest factors related to non-attendance at immunization sessions. A recent
study by Singh et al.18 found that risk factors for incomplete vaccinations included lower wealth
and a higher cost of immunization services, with reports of families having to pay for durables
such as syringes, stationary, and needles.
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It is interesting that in Ghana, despite immunization services supposedly being offered
free of charge, wealth is still a key determinant of children’s complete immunizations. It is
possible that women are being charged incorrectly for immunization services, or overhead costs,
as noted by Singh et al.18 In addition, the indirect costs of accessing vaccinations cannot be
downplayed. Costs associated with the time taken to access immunization services,
transportation to reach health facilities, etc. may act to discourage less wealthy caregivers from
immunizing their children.

Immunization and the Need Factor, Child’s Size at Birth.

Child’s Perceived Size at Birth: Results indicated that mothers who reported that their
children were average sized at birth had a greater odds of complete immunization than children
perceived as larger than average.

Since the DHS does not include information on illness severity, we opted to include
perceived child’s birth size as an additional need factor in analysis, beyond ANC, in accordance
with Andersen’s Behavioural Model. We rationalized that a child’s perceived size at birth could
act as a proxy for child’s health at delivery, which could affect a child’s health status, and overall
need to access health services later in life. However, because this variable was based on selfreport, it is possible that the mother’s perceived size of her child at birth is flawed. A study by
Lule et al.251 conducted in Uganda, found that 75% of mothers were able to accurately recall
birth weight 4-7 years after delivery. Additional analyses should examine immunization uptake
in Sub-Saharan Africa in accordance with actual measured birth weight.

Almost all studies assessing the determinants of immunization uptake did not take
children’s size at birth into analysis. One study conducted by Mutua et al.138 in Kenya, did
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incorporate birth weight in design, categorized as more or less than 2.5 kg, which was not found
to be a significant determinant of children’s immunization uptake. Our finding may allude to
regional, cultural, or policy differences’ surrounding immunization for low birth-weight babies
between Kenya and Ghana.

The Advisory Board for Infectious Diseases and WHO deems it especially important that
pre-term babies, which are likely to have a smaller stature at birth, receive vaccinations at the
same time as babies born at full-term, as they are more susceptible to vaccine-preventable
diseases, and run a comparable risk for adverse reactions as normal weight babies.252–255
However, studies in the U.S. and Britain have shown that administration of vaccinations for lowweight babies commonly occurs behind schedule.256–258 In some developing countries like SubSaharan Guinea-Bissau, low-birth weight babies do not receive the first dose of the BCG vaccine
until 40 months of age,259 which would significantly delay complete immunization. It is therefore
possible that vaccination of pre-term and low birth weight babies differs from the standard
schedule in Ghana. It is also hypothesized that in developing countries, mothers without
knowledge of the benefits of vaccination may refuse to vaccinate children due to erroneous
beliefs of the safety of vaccination,260,261 which may particularly apply to mothers who perceive
their child as more vulnerable to disease due to the child’s small size at delivery.

Fever
After combining the three datasets, 1,356 children under-five had a fever in the
previous two weeks. Of these children, less than 50% received the appropriate care by being
taken to a health facility for treatment. Andersen’s Behavioural Model advocated for the
inclusion of a contextual factor in analysis, which we did by comparing rates across three timedependent survey years. Results demonstrated that with each progressive survey set,
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appropriate care for febrile children increased, from just over a quarter in 1998, to slightly less
than half in 2003, and over half in 2008. Estimates of appropriate care for fever in other SubSaharan African countries have shown comparable rates, ie. 54% in Nigeria,131 49% in Kenya, 136
and 56% in Namibia,229 with other countries lagging behind, for example, in Ethiopia, only 24%
of children with a fever are presented at a health facility.228

Various contextual factors may have attributed to an increase in appropriate care for
febrile children under-five. Amongst these, Ghana’s implemented initiatives, The Roll Back
Malaria campaign, the National Malaria Control programme, Ghana’s commitment to offer
community-treatment throughout all regions in the country, and the NHIS which offers free
treatment for children under-five if both parents are registered in the plan, may have aided in
urging mothers who cannot afford premiums to access appropriate care when a child has a fever.

A combination of contextual, enabling, predisposing, and need factors acted together as
determinants of receipt of appropriate care for children’s fever. Two predisposing factors were
significant: paternal education, and media exposure, and two enabling factors were significant:
region and wealth. Appropriate ANC was the only need factor associated with appropriate care
for children with a fever in Ghana.

Predisposing Determinants of Appropriate Care for Fever: Paternal Education and Media
Exposure

Paternal Education. Febrile children whose fathers had some secondary schooling had
a greater odds of receipt of appropriate care than children of fathers with no education. This
finding was corroborated in other studies of treatment choices for children’s fever. In Malawi,
fathers with a primary education were more likely to initiate appropriate care for their febrile
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child than non-educated fathers,48 and in Tanzania, fathers who were farmers were less likely to
seek treatment for a child’s fever at a health facility,56 making it plausible that this finding is
related to a lower education level amongst fathers who are farmers.

Both a study conducted in Malawi, and one in Nigeria, indicated that appropriate care
for febrile children was a decision made by the father,49,50 and when couples disagree on where
to access care, it was because fathers preferred to access government clinics over drug shops
and chemists.50 In traditional, patriarchal societies, mothers tend to be in charge of care giving,
whereby fathers are in charge of decision-making and creating family wealth. Therefore,
perhaps increased paternal education affects appropriate care for febrile children by 1) giving
fathers the knowledge to identify and understand the importance of accessing the appropriate
treatment for febrile children, and 2) enabling a father the means to pay for the costs associated
with providing the appropriate care.

Media Exposure. Our results indicated that the odds of appropriate care increased
when mothers were exposed to the most media. This finding is consistent with a study by
Kazembe et al.48 in Malawi, which found that newspaper, television, and radio exposure
independently predicted increased health facility use for febrile children.

It is possible that in Ghana, those who are regularly exposed to various forms of media
come more into contact with campaigns that emphasize the seriousness of a fever in malariaendemic Ghana, and become more aware of the available treatment options. Wakefield et al.249
assert that media exposure may instigate appropriate care for fever because it is a one-time
behaviour charge, instead of an ongoing behavioural change. Lastly, although wealth and
education were controlled for in analyses, it can be difficult to separate the effects of wealth in
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media exposure, as caregivers who own a TV, radio, are literate and choose to read the
newspaper, may indicate higher education and overall wealth.

Predisposing Factors Affecting Appropriate Care for Fever: Wealth and Region.
Wealth. Children from the richest wealth group had a greater odds of receipt of
appropriate care for fever than children from the poorest families. This finding was noted in
other studies assessing timely treatment seeking for febrile children in Africa.53,54,169 This finding
was also noted in a study assessing treatment choices for fever in a rural area of Ghana.51

This finding is not surprising considering the costs of accessing appropriate care.
Although treatment for children under-five is supposed to be free under the cash and carry
system, free treatment frequently did not occur.127,162 Furthermore, with the advent of the NHIS,
children can only access care if a card fee is received, and both parents are registered and have
paid premiums with the NHIS.89 Additionally, supply side and logistical problems remain: reports
have indicated lengthy delays in receiving health cards on time, and problems for receipt of care
for children with only one parent.262 Indirect costs of accessing a health facility also remain.
Akazili et al.163 calculated that in the Kassena-Nankana District in the Upper East region, the cost
of malaria constituted 1% of the income of the rich, and 34% of the income of the poor.

Region. The enabling factor, region, demonstrated an increased odds of appropriate
care for fever from mothers from the poorest and most rural regions, the Upper East, Upper
West and Northern regions. Since the areas in Ghana’s north coincide with the highest
incidences of malaria, efforts to increase timely access to appropriate care for febrile children in
these areas appear to be increasing compared to other regions in the country.

137

Diarrhea
From our analysis, 44% of children with diarrhea were given the appropriate care (ORT
which consists of either ORS or the recommended home fluids, RHF). The contextual factor,
survey year, demonstrated a rise in receipt of appropriate care with each progressive survey,
from one-third of children with diarrhea receiving appropriate care in 1998, to under half in
2003, to over half in 2008. The most recent estimates of appropriate care for diarrhea in other
Sub-Saharan countries, calculated from DHS data, have shown the following rates of appropriate
care for children with diarrhea: 31% in Nigeria,131 72% in Kenya, 136 31% in Ethiopia,228 and 69%
in Namibia.229 One review of appropriate care for children with diarrhea demonstrated that
Ghana exhibited negligible change in appropriate care from the 1980s to the end of the
1990s.263 In addition, the Ghana 2008 DHS indicated that despite 90% of mothers having heard
of ORT, only 52% of children with diarrhea in the two weeks prior to the survey were treated
with ORT.15 Therefore, although rates of appropriate care have increased over time, there are
still problems in ORT promotion and use in Ghana.

In Ghana, the MOH implemented the UNICEF supported ACSD programme as the
primary method of increasing appropriate care for children with diarrhea from 2001-2005. The
ACSD focused services in districts with high under-five mortality rates within Ghana; in the
Upper East, Upper West, and Northern regions.93,188

Only one predisposing factor, child’s age, and one enabling factor, region, were
significant predictors of ORT uptake for children with diarrhea. In addition to quality ANC, the
need factor, child’s perceived size at birth, was also a significant determinant of appropriate
care for a child’s diarrhea.
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Determinants of Appropriate Care for Children Under-five with Diarrhea
Predisposing factor: Child’s Age. Results indicated that children between the ages of
one and two had a greater odds of receipt of appropriate care than children up to one year of
age. Similar findings are revealed in other studies, for instance Langsten and Hill,65 found that
children between the ages of 6 and 17 months were more likely to receive appropriate care for
diarrhea than children of older ages, and Coreil and Genece,67 found that younger children were
given appropriate care more often than older children.

These findings may relate in part to breastfeeding practices, and an increased concern
for the health of younger children. Exclusive breastfeeding is recommended until at least six
months of age.264 Breastfed infants have fewer morbidities, such as diarrhea, yet shortly after
weaning, severe dehydrating diarrhea becomes more likely as new foods are introduced, which
decreases as the child ages.265 In Ghana, babies are breastfed, on average, until 20 months of
age, with 63% of children exclusively breastfed up to 6 months of age.15 Thus, our findings may
indicate higher rates of appropriate care occur most often after exclusive breastfeeding, which
wanes as the child gets older.

Enabling Factor: Region. Compared to the Central region, there was a greater odds of
appropriate care uptake in the Northern region. This may point to success in Ghana’s initiatives,
such as ACSD or other programs, in improving appropriate care for diarrhea in Ghana’s most
rural, and poorest regions, with variables like wealth, education, media exposure controlled.
Need Factor: Size at Birth. Although Donovan et al.114 found no effect of birth weight on
emergency department visits in the U.S., Ghanaian children were less likely to receive
appropriate care if they were perceived as smaller than average at birth, despite ORT being safe
and effective for low birth-weight babies.266 Barriers to appropriate care include a lack of
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parental knowledge of how ORT works,267 and parents who perceive their child as weaker or
more vulnerable to poor health, have been shown to access formal health care more
often.24,107,108 Therefore, it is likely that parents of babies who were smaller at birth, are more
likely to perceive these children as more vulnerable to disease, are not fully aware that ORT is
safe for low-weight babies, and may opt to take their child straight to a health facility once the
child displays the signs of diarrheal disease.

Policy Implications/Contributions

As improving both maternal and child health are key international goals expressed
through the United Nation’s MDGs, the results of this study are of consequence. Our results
demonstrate strong linkages between the MDGs by providing direct evidence that better quality
ANC is associated with receipt of full immunization, and, is the first study to link quality ANC to
appropriate care for children with diarrhea, and a fever; the symptoms of the top childhood
killers in the developing world. Thus, funds allocated towards maternal health can have far
reaching consequences in terms of augmenting child health care practices in accordance with
national set guidelines and modern medicine. It is therefore suggested that investing in
maternal health serves a dual function: increasing the health of the mother, and the health of
the child. Policy makers in low-income countries should incorporate these results into their
decisions regarding fund allocation.

Beyond ANC, this study provided the most recent and comprehensive estimates in 25
years of the determinants of complete immunization in Ghana. Furthermore, this study is the
first to examine the determinants of receipt of appropriate care for Ghanaian children with
fever, and diarrhea, using a sample representative of the entire country. Results from this study
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reveal many areas in which to target to enhance receipt of improved health-related care for
children, such as maternal and paternal education, the poor, and children of low birth weight,
etc. This information will be directly useful in designing campaigns to increase curative and
preventative care for children under-five, not only in Ghana, but other regions in Sub-Saharan
Africa, where child mortality is the highest. It is hoped that this information will aid in the
achievement of MDG IV.

Limitations
Notwithstanding the reported contributions of this study, this study is not without
limitations. A prevailing drawback is that this research study was compiled from secondary data.
As such, we were limited to the nature of the pre-collected data, and while DHS surveys have
many strengths, we were unable to fully investigate our questions in the best way possible.
Cross-sectional studies are less strong in assessing causation and controlling for outside factors.
As such, our results cannot directly signify that quality ANC directly causes increased
immunization uptake and children’s health-related care, although the combination of thee three
datasets and the temporal component still inherent from research question despite the crosssection approach (the fact that ANC for the last born child would by logic come before the care
for that last born child) suggests that such a postulation may be valid.

The data also did not include variables about the severity or the duration of diarrhea or
fever. Other studies have consistently shown that disease severity is particularly important for
deciding on care for diarrhea and fever.194,268–270 While the lack of information on the severity or
duration of illness is less than ideal, it has been shown that health status/perceived severity of
an illness does not fully explain child HSU. A number of studies have demonstrated that a child’s
health status only accounts for about one-sixth of the variance in health care utilization.24,107,111
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Therefore, while important, children’s HSU is multi-faceted and insights can be revealed without
the inclusion of disease severity.

We also did not assess drop-outs due to child death in our analysis. While this omission
is the standard in the majority of studies,28 it can lead to bias by over-estimating uptake of
immunizations and appropriate care, as children who have died may have been less likely to
receive optimal care. Therefore, the contributing determinants of the deceased children, most
likely related to lower wealth, nutrition, and education, would not have been revealed as an
important risk factor through analysis.

Additionally, as this study was conducted through survey interviews, it is possible that
survey respondents responded in socially desirable ways. For instance, it is possible that
mothers may have reported that they sought appropriate care for their child, when they did not.
Although improvements in appropriate care were observed over time, our results then, may
indicate, not an actual change in appropriate care between 1998 and 2008, but an increase in
knowledge of what the appropriate care is, and a better understanding of socially appropriate
responses. Furthermore, because the data was collected retrospectively, mothers may have
forgotten what had occurred, and guessed incorrectly.

This finding relates to our assumption that mothers made the ORT solutions (ORS or RHF)
correctly. However, it is very possible that although a respondent indicated she administered
ORT, she dispensed the incorrect dosage, old ORS packets, or an inappropriate home treatment.

Moreover, although we included region and location in analysis, we did not have
information on exact individual distance to health facilities, which other studies have found to
be a significant enabling factor in children’s HSU.70,107,268 We also limited our analysis to only one
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child per family, to reduce overlap between families and a tendency for similar care behaviours
amongst siblings.114 Traditional regression techniques assume independence between
observations, which would have been jeopardized if we included these factors in analysis. A
multi-level analysis would have remedied this problem, by considering the likely similarities of
clusters of people nested in communities, and nested within families. However, our results
demonstrate similar results to other studies that have incorporated multi-level modelling in
their design, ie. Matthews and Diamond,74 in Ghana.

Lastly, as mentioned previously, interpreting the detected regional differences may be
difficult due to some regions having smaller cell count sizes. We should have ensured adequate
cell count sizes for all control variables. However, the assessment of the socio-demographic
determinants of immunization and appropriate care for children’s fever and diarrhea was a
secondary aim; the variables in analyses used more so as a control to determine quality ANC’s
affect on the health-related care of children.

Future Research
Future research should expand on our findings by analyzing the factors within ANC that
affects improved care for children. Is it the mother’s exposure to the health care system via
ANC that creates familiarity with the health care system, and coaxes her to seek health care for
her child at a later time, or is it something within ANC that influences the mother’s decision to
seek care for her child? Some of these processes may include education on proper preventative
and secondary services for the child received during ANC visits, or satisfaction with the health
care system. A prospective cohort study, with a nested structure, conducted from pregnancy to
age five would be ideal for analyzing the effect of ANC on the appropriate care for children
under-five, although time and cost constraints would make such an analysis difficult.
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Since children’s health utilization patterns are established early in life,109,110 and are
predominately consistent over time, in that children’s past use predicts future use,107 and low
users of health services tend to remain low users, and vice versa,111,112 the ability for ANC to
affect children’s HSU and appropriate care may stretch farther into appropriate self-care as a
child matures. Therefore, it would be interesting to analyze the longer-term potentiality for
ANC to affect the appropriate health-related care for children later in life.
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Appendix A. The United Nation’s Millennium Development Goals.
Goal I

Eliminate Extreme Poverty and Hunger
• Halve the 1990 proportion of people whose income is less than $1 a day by 2015
• Achieve full employment and decent work for all, including women and youth
• Halve the proportion of people who suffer from hunger in 1990 by 2015

Goal II

Achieve Universal Primary Education

• By 2015, children everywhere will be able to complete primary school
Goal III

Promote Gender Equality and Empower Women

• By 2005, eradicate gender disparity in primary and secondary schooling, and by 2015,
eliminate all gender disparity in all levels of education
Goal IV Reduce Child Mortality
• Reduce the 1990 under-five mortality rate by two thirds in 2015
Goal V

Improve Maternal Health

• Reduce the 1990 maternal mortality ratio (MMR) by three quarters in 2015
• Ensure universal access to reproductive health
Goal VI Combat HIV/AIDS, Malaria and Other Major Diseases
• By 2015, begin to reverse the spread of HIV/AIDS
• By 2010, achieve universal access to treatment for HIV/AIDS
• By 2015 begin reversing the incidence of malaria and other major diseases
Goal VII Achieve Environmental Sustainability
• Incorporate sustainable development into country policies and programmes, and
reverse the loss of environmental resources
• Reduce biodiversity significantly by 2010
• Halve, by 2015, the proportion of people without sustainable access to safe drinking
water and basic sanitation
• Ensure a significant improvement in the lives of 100 million slum dwellers by 2020
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Goal VIII Develop a Global Partnership for Development
• Further expand an open, rule-based, predictable, non-discriminatory trading and
financial system
• Address the special needs of least developed countries, landlocked developing
countries and small island States
• Improve the debt problems of developing countries
• Cooperate with pharmaceutical companies to provide access to affordable essential
drugs in developing countries
• In cooperation with the private sector, increase access to new technologies, especially
information and communications
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Appendix B. Studies that Analyzed ANC Factors, and their Relation to Immunization.
ANC Variable
Attendance at ANC Visits

TT Injections given to Mother
during pregnancy
(indicative of attendance at
ANC
Type of ANC Visit Provider
(indicative of attendance at
ANC

Significant
Sullivan et al. 201030
Sahu et al. 200931 (India)
Partha & Bhattacharya, 200232
(India)
Choi & Lee, 2006141 (India)
Munshi, & Lee, 2000142 (India)
Bondy et al. 200933
(Phillippines)
Hemat et al. 200934
(Afghanistan)
Feemster et al. 200935 (U.S.A.)
Bates et al. 199436 (U.S.A.)
York et al. 200039 (U.S.A.)
Kogan et al. 200855 (U.S.A.)
Wiecha & Gann, 199438 (U.S.A.)
Swigonski et al. 199539 (U.S.A.)
Reichman et al.29 (U.S.A.)
Antai, 201040
Rahman & Obaida-Nasrin,
2010143 (Bangladesh)
Siddiqi et al. 2007144 (Pakistan)
Matthews & Diamond, 199774

Antai, 201040
Babalola, 201141
Babalola, 200942
Nankabirwa et al. 201043
Odiit & Amuge, 200398
Jani et al. 200899
Nath et al. 200744 (India)
Sahu et al. 200931 (India)
De & Bhattacharya, 200232
(India)
Chhabra et al. 200745 (India)
Hemat et al. 200934
(Afghanistan)
Haynes et al. 200446 (Australia)
Skilled Attendant at Delivery Fernandez et al. 201147
(Indonesia)
ANC Composite Variables
Abuya, 2010137
Partha & Bhattacharya, 200232
(India)
*Bold indicates that the study was conducted in Africa.
Health Facility Delivery

Not-Significant
Rahman & Obaida-Nasrin,
2010143 (Bangladesh)

Antai, 201040
Mutua et al. 2011138
Partha & Bhattacharya, 200232
(India)
Singh et al. 2012.18
Mutua et al. 2011138 (sig. in
χ2)
Sullivan et al. 201030 (sig. in
χ2)

173

Appendix C. Construction of the Wealth Quintile Index Using Principal Component Analysis.
Filmer and Pritchett’s PCA method utilizes four asset indicators to construct a wealth
index. These asset indicators are 1) the ownership of durable household assets, 2) source of
drinking water, 3) sanitation facilities, and 4) type of household flooring.

From the DHS data, ownership of durable household assets was separated into eight
binary variables: 1) electricity, 2) radio, 3) television, 4) refrigerator, 5) bicycle, 6) motorcycle, 7)
car, and 8) telephone (i.e. “Does the respondent’s home have electricity?” yes = 1, no = 0).

Source of drinking water was separated into five possible options: 1) piped water (piped
into dwelling, or into a hard/plot), 2) public tap, 3) well water (either from residence, a yard, a
compound, or a borewell), 4) spring/river/lake/dam/dugout/rainwater or 5) bottled water
(includes tanker truck and satchel water). The sources of drinking water were categorized based
on grouping similar drinking sources together with smaller sample sizes.

Sanitation facilities comprised the following four types, separated into binary variables:
1) flush toilet (flushed to piped sewer system, flushed to septic tank, flushed to pit latrine, or
elsewhere), 2) ventilated improved latrine, 3) traditional latrine/open pit (pit latrine with or
without a slab, or an open pit), or 4) no facility (bush, bucket, pan, field, toilet). Four people who
used a composting toilet were omitted from analysis, as were dejure residents.

Type of flooring material was categorized into five possible categories: 1) natural earth
(earth, sand, mud mixed with dung, or wooden planks), 2) linoleum/rubber, 3) tile/terrazzo, 4)
cement, or 5) carpet. For each of these category options, a binary variable was created (i.e.
“Does the respondent’s home have carpet?” yes = 1, no = 0).
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In STATA, the pca command was used, with the inclusion of all 24 of the binary asset
indicator variables to make a PCA prediction. Sample weights provided by the DHS datasets
were then utilized to construct a wealth quintile index, with the following categories: poorest,
poor, middle, richer, and richest.

In essence, PCA is used to reduce the range of all the possibly correlated asset indicators
into a smaller number of relevant, uncorrelated asset indicators, called principal components.
These principal components are then used to capture the underlying dimension being
measured, in this case, variations in wealth.

Mathematically, PCA is calculated by assigning weights to each asset indicator (based on
the eigenvectors of a constructed correlation matrix), multiplying each asset variable by its
respective weights, and summing each product to create a linear transformation of the asset
data. From the linear transformation, principal components are formed by separating
correlations in the values of asset indicators from uncorrelated orthogonal linear components,
which can subsequently be used to rank and compare household wealth. The first principal
component accounts for as much variability in the data as possible, with each successive
component accounting for the remaining variability in the data.

The linear equation is based on:

PCm = am1X1 + am2X2 + … + amnXn

Where X is the component, a is the weight for the mth principal component and nth variable.
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We calculated a single wealth quintile index (poorest, poor, average, very rich, richest)
for the entire country, in line with the wealth indices created for the 2003 and 2008 GDHS, as
well as in various other studies, such as the World Bank’s series of Socio-Economic differences
by Gwatkin (2007).215
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